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EDITOK'S  PREFACfi 


Thb  Meeting  of  the  Britiah  ABSociation  at  BununglutfD^  is 
1865,  led  to  the  fonnatioii  of  a  Local  Indutries  Cotmnittee, 
for  the  purpose  of  oompiUiig  a  fleriee  of  Beports  on  the 

numerous  and  vancd  products  of  the  Midland  Hardware 
District,  of  which  Birmingham  is  the  most  important  and, 
practicallj,  the  centrai  town.  The  Hst  of  the  Committee  is 
CpTOi  on  the  previous  page,  and  the  result  of  their  labours 
18  now  presented  in  tbe  following  work. 

The  trades  are  so  nnnieroiiSj  so  infinitely  varions,  and 
condncted  hj  bo  many  difoent  persons,  that  it  has  been 
found  impossible  to  do  fall  justice  to  all,  or  even  to  mention 
all  the  names  and  branches  which  extend  over  Birmingham 
alone.     The  Cliainuan  and  the  two  Secretaries,  however, 
applied  to  the  persous  most  competent  to  furnish  information, 
or  to  prepare  a  report,  and  their  proposals  were  favourably 
received,  and  generally  with  satisfactory  resulte.    A  Sub- 
Committee  for  the  Chemical,  and  another  for  the  Mechanical 
Trades,  was  appointed,  and  the  results  of  their  labours  are 
indnded  in  the  following  pages,  not  always  under  one  head  bat 
throughout  the  Tolame,  as  the  partial  classification  required. 

Every  eflfort  was  made  in  each  department  to  obtain 
statistics  of  the  production,  workpeople,  wages,  prices,  raw 
material,  &c.,  but  with  a  few  honourable  exceptions  the 
neceseary  information  was  withheld,  although  only  the  aggre* 
gute  restdts  woold  have  been  giyeo,  the  details  being  seen 
by  the  Cbairman  alone. 
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The  volame  may  £ul  in  giying  an  adequate  idea  of  the 
extent  and  YKtietj  of  onr  local  trades,  but  it  will  liave  done 
something  to  show  that  within  a  radios  of  thirty  miles  of 
Binningham  nearly  the  whole  of  the  hardware  wants  of  the 
world  are  practically  snpplied.  The  coal  and  iron  of  Stafford- 
shire— the  chemical  productn,  glass  and  alkalis  ajid  soap  of 
Sniethuick — the  metal  works  in  infinite  variety  which  Bir- 
iniugham  produces,  from  thu  costliest  plate  and  jewellery 
down  to  the  commonest  gilt  toys — the  engines  and  machinery 
of  eveiy  description  exported  to  all  parts  ai  the  world — ereiy 
olaSB  t/t  artiele  bemg  prodnoed,  from  the  TOiy  cheapest  to  the 
▼eiy  facet  can  be  only  imperfectly  described  eren  in  the 
serea  bvndred  pages  of  this  work. 

These  reports  make  no  pretenmon  to  literary  merit.  They 
have  been  written,  collected,  compiled,  and  edited  by  those 
who  are  bnsily  engaged  in  the  trade-life  of  the  towTi.  The 
whole  of  the  matter  is  original,  and  the  diflicultiea  encountered 
have  been  almost  insuperable,  no  Buch  work  having  been 
attempted  before.  The  aim  has  been  to  describe  the  "  Date 
of  mtrodnotion  and  early  history^  the  obsolete  ertides^  the 
eurioBities  and  oddities,  the  new  Tsrieties,  the  increase  since 
1849,  the  e0ects  of  the  spread  of  civifisation  on  the  supply  of 
raw  material,  the  new  proeesses,  the  machine  or  hand-labonv, 
the  employment  of  women  and  children,  the  effects  of  improve- 
ments on  cost,  the  home  and  foreign  trade,  the  effects  of  the 
French  Treats'-  and  the  Amencan  war,  the  other  seals  of 
manufacture,  the  numbers  employed,  the  average  eai-uiugs, 
and  the  general  condition  of  the  workpeople,"  as  relating  to 
every  prineipal  trade  in  the  town  and  district.  Although  this 
task  may  not  have  been  aocompKdied  so  completely  as  was 
originally  hoped,  it  will  be  found  that,  at  leeat,  a  large  and 
important  maas  of  industrial  facts  have  been  collected  and 
preserved. 

The  hearty  thanks  of  the  Committee  are  due  to  tliose 
gentlemen  who  have  contributed  the  various  papers  which 
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bear  tlkeir  names,  and  to  Mr.  John  Junes,  F.G.S.,  of  Dudley, 
for  tb.e  great  ability  and  iiidiistry  he  has  devoted  to  the  collec- 
Uon  of  tb.e  District  portion  of  this  work.  To  Mr.  W.  C.  Aitken, 
especial  tbanks  of  the  Editor  and  every  reader  are  emplia- 
taa^y  doe^  for  the  readineas  with  which  he  has  sapphed  reports 
wldeb  could  not  be  ohtsined  ebewhere.  For  twenty  years  Mr. 
Aiiketk  bas  devoted  his  Urge  teehmosl  knowledge  and  artistic 
fikiii  to  the  stndy  and  improvement  of  nearly  every  hranoh 
of  Birmingliani  Ai't-manufacture,  and  he  has  freely  given  his 
untinn^  servicea,  even  at  a  iew  hours'  notice,  to  complete  any 
portion  of  the  work  .where  some  other  contributor  had  failed. 

From  the  Honorary  Secretaries,  Mr.  William  Kenrick,  and 
IIp,  R,  F.  Martinean,  mnch  valuable  inforinntion  and  help  has 
been  received;  and  to  Mr.  Sebastian  Evans^  M. A.^  the  Editor's 
thanks  are  specially  dne  for  most  valuable  assistance  in  the 
heavy  hiboor  of  edtlang  so  large  and  ekfcorate  a  work. 

Tlw  volume  has  not  only  been  written  m  Birmingham,  but 
printcti  here  by  Messrs.  Billing,  Son,  &  Co.,  hhI  will,  it  is  hoped, 
be  found  not  unworthy  of  the  town  iii  wLick  Ba.skerville's 
unrivalled  works  were  produced.  At  the  request  of  the  Editor, 
Mr.  John  Hardman  Powell  gave  the  design  for  the  corer,  at  a 
very  short  notice,  and  the  die  was  cnt  at  Messrs.  John 
Hardman  and  Go.'s  Works. 

The  local  efforts  have  been  amply  supported  by  Mr.  Bobert 
J  f  .ird  wicke,  whose  liberality  and  good  taste  have  greatly  added 
to  the  appearance  of  the  volume. 

In  conclusion,  the  Editor  may  be  allowed  to  ex])ress  an 
earnest  hope  that  any  additions  or  corrections  may  be  forwarded 
to  him,  as  be  is  fully  conscious  that  many  omissions  and  errors 
must  have  occurred  during  the  progress  of  the  work. 


Elvtilhain  Loil'J^y  Bimu,\tjkam, 
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SKETCH  OF  THE   GEOLOGICAL  STBUCTUBE  OF 

THE  SOUTH  STAFFORDSHIRE  COALFIELD. 


BT  X  Bum  JUK18,  MJL,  V.1L8.»  4a 


Parts  of  the  Boutliern  portion  of  this  coalfieM  aro  in  Worcester- 
shire, and  a  portion  roiuid  Hales  Oweu  forms  an  isolattjd  part 
of  Shropshire,  but  the  greater  part  is  in  Staflbrdrthire. 

Its  northem  apex  is  at  Brmton,  near  Bugeley.  Its 
Bontliem  margin  extends  from  the  panBh  of  Harbome,  near 
Birmingliam,  to  that  of  Hagley,  near  Stourbridge.  Its  length 
from  N.  to  S.  is  about  23  miles,  itn  mean  width  from  E.  to  W. 
being  al>out  6  luileSj  and  it«  area  accordingly  about  120  or  180 
aquare  miles. 

A  part  of  the  main  watershed  of  England,  which  here 
separates  the  basins  of  the  Sevefni  and  the  Irent,  mns  ihroagh 
this  «li8triGt  from  BromsgroTe  Liokej  Hill  over  Ffankley 
Beeches,  Lappul,  and  the  Quinton,  by  Bowley  Regis,  Dudley, 
and  Sedgley,  to  Wolverhampton.    It  would,  I  think,  be 
possible  to  draw  a  line  through  those  places,  no  point  of  which 
would  traverse  p-vfiund  of  a  less  heif^ht  than  600  feet  above 
the  sea.     ALout  '2,  miles  to  the  N.N.VV^.  of  Wolverhampton, 
however,  there  is  a  depression  or  gap  in  ihtt  watershed, 
throngh  which  the  Staffordshire  and  Worcestershire  canal  has 
been  hronght  from  one  river  basin  to  the  other.    The  level  of 
the  canal  tnero  is  340  feet  above  the  sea.    This  gap  is  at  the 
Autherley  junction,  and  it  runs  between  the  hii^li  land  of  Oxley 
and  Bushbury  on  the  one  hand  and  that  of  Autherley  and 
Tettenhall  on    the  other,  and  may  not  improbably  be  the 
lowest  connecting  gap  to  be  found  between  these  two  great 
basins  of  drainage  in  the  midland  counties.   The  httle  river 
Smsstow  rincrr  on  the  south  side  of  this  gap,  a  tributary  of 
tlie  Stoor  wlii<^  fi^lls  into  tiie  Severn  at  Stonrport,  and  on  the 
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north  aide  the  river  Penk,  which  joins  the  Sow*  near  Staf- 
ford; the  Sow  falling  into  the  Trent  near  Great  Hajwood. 

From  Wolverhampton  a  secondary  line  of  watershed  runs 
by  Wednesfield  and  inshbiny  to  EsBuigton,  Essington  Wood, 
Pelsall  Wood,  and  the  Brown  Hills,  separating  the  basin  of  the 
Penk  from  l^iat  of  the  Tame^  which  are  both  tribatuies  of 
the  Trent. 

From  the  Brown  Hills  the  high  land  of  Cannock  Chase 
runs  northwards  to  Brereton,  part  of  it  being  occupied  by  the 
northern  comer  of  the  coalfield,  while  to  the  south  of  that  the 
coalfield  is  divided  by  the  main  watershed  into  two  prin- 
cipal portions,  that  of  the  Tame  Valley,  In  tween  Dudley  and 
Walsall,  of  which  Bilston,  Darlaston,  and  Wcdnesbury  are  the 
centres;  f^^^(\  that  of  the  Stonr  Valley,  between  Dudley  and 
Stourbridge,  of  which  Brieriey  Hilij  Netherton,  and  Hales 
Owen  are  the  chief  places. 

Having  thus  indicated  the  general  form  of  the  surface  of 
the  district,  we  will  next  examine  the  nndergronnd  stmctore. 

Rnrl-f}  r-nferhrrf  nifn  fhc  Sfrnrfiirp  of  fhr  Disfrii-f . — The 
aqueous  or  stratified  rocks  of  which  the  district  is  composed, 
were  formed  during  four  different  geological  i^eriods^  namely, 
the  Ui^i  tK  SiLUBiAN,  the  Cabboniteeous,  the  FtitMiAN,  and  the 
Triasbic.  The  Ionbovs  rocks  belong  all  to  the  same  class^  that 
of  the  Basauts  or  Dolerites,  though  they  have  two  or  three 
distinct  varieties  of  that  class.  The  period  of  their  foimation 
may,  perhaps,  admit  of  '^■nm*^  qnestiftn,  but  I  believe  ^ey  were 
all  formed  during  the  Curbonii'erous  Period. 

It  is  important  to  note  not  only  the  formation  of  the  rocks, 
dnring  these  four  geological  periods,  but  also  the  destruction 
of  rock  thAt  took  place  in  the  intervals  between  tiiose  periods. 
This  is  not  a  merely  theoretical  speculation,  but  a  ieuct  which 
can  be  demonstrated,  and  the  practical  consequences  of  which 
are  of  the  highest  importance. 

1. — The  TJpFss  SiLUBiAN  Bocks. — These  beds  may  be 
grouped 

Ic. — The  Ludlow  Rocks,  mciudiug  the  Sedgley  or  brown 
limestone* 


*  Tho  Sow  means  tba  Sough  or  BOwer,  and  u,  thcreforo,  qmooymoos  xriih.  the  Suir 
tWct  in  Irolnnd.  "  Tough"  1m  Oftttt  VKOBOUBMli  M  M  lO  rlliyiM  With  "OOW"  in  lh» 
Btaffordshira  coalfield. 
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1b. — TTie  jy-udley  or  Wenlock  Rocks,  including  the  Dudley 
or  white  limestones,  and  the  Hay  Head  limestone 
of  Bcurr. 

The  Llandorerif  Sandstone,  the  top  of  whirh  only  is 
just  seen  in  one  or  two  places,  except  at  the 
Xiickej  Hill,  where  it  is  converted  into  quartzite. 

1a. — The  Llundovery  Sandstone,  near  Barr,  is  a  yellowish 
brown  or  whilje  sandstone,  not  yerj  hard,  whidh  might, 
perhaps,  if  opened  out,  make  a  good  biulding  stone,  hi  some 
places  it  is  fall  of  fossils,  among  wlilcli  are  the  Pentamerut 
lent,  and  other  characteristic  Lhuidoveiy  forms. 

1b. — ^The  Dudley  or  Wenlock  Bocks. — These  are  chiefly  grey 
sandy  shales,  sometimes  greenish,  sometimes  bluish  grey, 
locally  called  hwin/'  In  this  there  occor  bands  of  Sme- 
stone,  nsually  flaggy  and  concretionary,  sometimes  swelling 
out  into  thick  crystalline  limestones.  The  lowest  of  these 
limestone  bands  is  that  of  Hay  Head,  near  Barr,  which  is 
believed  to  be  the  same  as  the  limestone  which  occurs  next 
above  the  Llandovery  sandstone  at  Woolhope,  in  Hereford- 
shire. 

At  Hay  Head  this  limestone  dips  at  8^  or  10*^  towards  the 
west,  in  which  direction  no  other  rock  but  shale  is  seen  till  we 

reach  Walsall,  a  distance  of  nearly  two  miles.  We  there  come  on 
another  band  of  limestone,  likewise  dipping  west  at  8*^  or  lO'', 
which  was  largely  (piarricd  formerly,  while  still  farther  west 
the  cutting  in  tho  i-aiiroad  disclosed  a  third  calcareous  band, 
also  dipping^  west. 

These  Walsall  limestones  are  the  same  as  the  Dudley  lime- 
stones, for  they  hare  been  sunk  to,  and  worked  at,  several 
intermediate  points  between  the  two  places.  If  we  suppose 
that  the  shales  between  the  Walsall  limestone  and  that  of  Hay 
Head  dip  west  at  a  mean  angle  of  5*^,  and  that  the  distance 
between  the  two  limestones  is  10,000  feet,  the  thickness  of 
the  .shale  between  them  would  be  870  feet. 

The  limestones  of  Wslsall  and  Dudley  are  also  the  same  as 
that  of  Wenlock,  in  Shropshire. 

AtDitdley  there  ar^  two  prindpsl  limestones,  the  upper 
about  thirty  feet  thic]^  and  the  lower  about  forty  feet,  with 
about  ninety  f©ot  of  shale  between  them.  Near  Dudley  they 
show  themselves  in  three  irregnlar  and  broken  elliptical 
eJevationdy  known  as  the  Castle  Hills,  the  Wren's  Nest,  and 
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Hurst  Hill ;  the  beds  rising  steeply  np  £rom  under  the  sur- 
rounding Coal-meaRtirc's. 

At  Hnrpt  Hill  tlie  (pui-qiin-r,  rsal  dip  of  the  limestones  is 
inteiTupled  on  the  western  side,  the  beds  being  cut  otf  by 
a  &iilt  which  was  traced  in  the  imtetfroond  workings  and 
found  to  he  a  down-throw  to  the  west.  The  beds  to  the  west 
of  Hurst  Hill  are  therefore  higher  beds  than  those  worked 
there. 

Ic. — TJte  Ludlow  Rods. — Procoedlng'  westward  wo  meet 
with  the  outcrop  of  the  JSedgley  or  bruwii  limestone  at  a  distance 
of  aboot  one-third  of  a  mile  m>m  the  white  limestone  of  Hnrst 
Hill.  This  Sedgley  limestone  dips  at  first  to  the  west  at  about 
10^  or  20^,  and  if  the  same  dip  occurs  in  the  shale  below  for 
even  a  quarter  of  a  mile,  that  shale  must  have  a  thickness  of  at 
least  800  feet.  The  real  thickness  between  the  bodgley  and 
Dudley  limestones,  however,  is  ])r()l)al)ly  much  p^reater,  as 
on  ^Vculock  Edge  it  is,  according  to  the  Geological  ISurvey 
sections  (sheets,  SB,  &c.),  at  least  1,000  feet. 

The  Sedgley  limestone  forms  a  small  shallow  basin  on  the 
top  of  the  ridge>  in  the  hollow  of  which  some  Coal-measure 
sandstones  repose.  This  limestone  and  its  associated  shale 
shows  itself  again  at  Turuer^s  Hill,  near  Lower  Gomal  ,  and  at 
the  Hayes,  about  two  miles  east  of  Stourbridge,  in  cou«oquenco 
of  a  local  tilting  up  of  the  beds  and  the  removal  of  the  Coal- 
measures  by  denudation. 

The  fossils  found  in  the  Dudley  and  Sedgley  limestones 
are  too  well  known  to  need  more  than  a  passing  mention, 
though  it  !nnst  be  acknowledged  that  no  complete  lists  of 
those  which  have  been  found  at  the  diJi'erent  localities  have 
yet  been  made. 

Interval  between  the  Period  of  FomuiHon  of  ike  Upper 
Silurian  Bocks  ami  find  ,,f  the  CoaUMeasures. — There  is  not 
shown  anywhere  in  this  district  a  thickness  of  more  than  a 
few  feet  of  shale  above  the  Sedgley  limestone,  to  represent 
the  five  or  six  huudi'ed  feet  of  Upper  Ludlow  rock,  which 
lies  above  the  Aymostrey  limestone  iu  Shropshire  and  Here- 
fordshire. Equally  unrepresented  are  all  the  Bed  Sandstones, 
which  have  been  called  Tilestones/'  by  Sir  B.  I.  Murchison, 
and  included  as  the  uppermost  Silurian  beds,  and  the  still 
greater  thickness  which  has  been  assigned  to  the  Old  Ked 
Sandstone  in  South  Wales.  Neither  have  wo  in  this  district 
anything  to  represent  the  Carboniibrous  Limestone  and  its 
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associated  beds  of  Lower  Ximestoiie  aluJe^  as  in  South  Wales, 
or  Upper  liimestone  shale,  as  in  ITorth  StaffordBhire  and 
Derbyshire,  the  Yoredale  rocks  of  Professor  Phillips,  or  the 

HiUstone  Grit  series  of  Farey  and  other  authors. 

The  Tnn«t  probable  supposition  respecting  the  state  of 
the  district,  therefore,  during  tho.«5e  periods  is,  that  the  waters 
in  which  those  beds  were  formed  did  not  prevail  over  this 
area — in.  other  words,  that  it  was  dry  land  during  that  time. 
In  support  of  this  hypothesis  may  be  urged  the  certain  iact, 
that  during  part  of  that  time  the  previously  formed  rocks 
were  being  wasted  and  destroyed,  and  this  destruction  Can 
only  be  ]ir«>(liifT'd  by  the  action  of  the  Kiirfaeo  of  the  sea  on 
the  margm  of  the  land,  or  by  the  atmospheric  agency  of  rain 
and  rivers,  which  can,  of  course,  only  act  upon  rocks  which 
are  above  the  level  of  the  sea. 

Ko  geologist  conld  doubt  that  the  Imdiow  rocks,  with  the 
Sedgley  limestone,  once  spread  further  to  the  east  than  they 
do  now ;  or  that  the  Hay  Head  limestone  had  originally  all  the 
Wenlnck  sbale  nnd  limestone,  and  all  the  Xjudlow  shale  and 
limestone  over  it. 

AfVer  the  whole  of  the  TTp])er  Silurian  rocks  had  been 
deposited  over  this  area,  then  thoy  were  elevated  and  tilted  80 
as  to  dip  gently  towards  the  west,  and  a  sur&ce  was  produced 
npon  them  by  denudation,  so  that  the  lowest  beds  cropped  out 
to  that  surface  on  the  eastern  side  of  the  district,  while  the 
highest  beds  were  only  found  npon  the  western  side. 

At  whftt^'ver  time  the  elevation  and  denudation  commenced, 
the  urea  apparently  remained  dry  land  till  late  in  the  Car- 
boniferous period,  when  it  waa  depressed,  b^  a  slow  and  gradual 
morement  probably^  beneath  the  waters  m  which  the  Coal- 
measareB  were  deposited.  That  those  waters  were  marine 
waters,  daring  part  of  the  time,  at  all  ( vents,  is  shown  by 
the  occurrence  of  brachiopodous  bivalve  shells  in  some  of  the 
beds  ;  but  that  they  were  largely  imbued  with  terrestrial 
products  is  rendered  equally  certain  by  the  abundance  of  ferua 
and  other  land  plants,  while  with  respect  to  some  of  the  con- 
chiferous  bivalTes  (formerly  called  wUo,  now  styled  emihraeoma), 
no  certain  demsicm  can  he  arrived  at,  as  to  their  marine  or 
fieshwater  habitat. 

2.  The  Coai^Measubes. — Upon  the  eroded  and  sb'o^htly 
cKffy  and  irregular  surface  of  the  Upi^er  Silurian  rcn  ks  were 
d('|m^)t<Ml  the  shales,  the  sandstones,  and  the  conglomerates 
ot  Liie  bu^e  of  the  Goal-measures.   Any  attempt  to  correlate 
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these,  wliicli  are  the  lowest  beds  in  South  Staffordshire,  with, 
the  beds  which  are  the  lowest  elsewhere,  is  in  my  opinion 
quite  oseleBs ;  neitiber  am  I  disposed  to  regard  any  attempt 
at  identification  of  any  of  &e  South  StaffordahiTe  beds  witli 
those  of  other  coalfields  with  greater  favour. 

Even  within  the  limits  of  thd  South  Staffordshire  coalfield 
itself  there  ia  so  much  change,  so  much  thickenin<^;  and 
thinuing  out  in  the  diftWront  measures,  that  great  ditticulty 
and  uncertainty  is  felt  m  Lhu  atLempt  to  identity  the  beds  of 
the  Wyrley  district,  for  instance,  wiUi  those  of  BOston,  while 
no  one  has  ever  attempted  to  guess  at  the  relations  of  those 
of  Brereton  with  any  others  in  tiie  district. 

In  order  to  give  any  accurate  account  of  the  Coal-measures, 
WD  are  obliged  to  divide  the  coalfield  into  three  parts, — the 
southern,  the  middle,  and  the  northern  parts.  The  southern 
part  is  all  that  which  lies  south  of  Wolverhampton,  Bentley, 
and  Walsall ;  the  middle,  the  part  round  Wyrley  and  Cannock 
Chase  ;  and  the  northern,  the  |>art  nearest  Brereton. 

The  southern  part  is  the  richest,  being  that  in  which 
the  Thick  coal  is  Ibund^  and  that  which  most  abounded  in 
ironstone. 

I  insert  her©  the  abstract  account  of  the  Coal-measures  of 
these  three  districts,  as  given  in  the  "  Survey  Memoir  on  the 
South.  Staffordshire  Coaffield/' 

OmrnAL  ScciUMt  of  the  Central  and  Sonthem  Part  of  tha  Coal  Field, 

n.  n. 

Sla.  The  Hales  Owen 
■aachtone  gix>ap  ... 
15.  Tlie  Eod  Coal' 


6O0  to  600 


1^      sure  clays,,, 

5,  TTpper  Bidpliiir  oool  ...  ««,  aixrat  I 

8.  Intermediate  measures    ...       ...  140 

4.      Little  or  Two-foot  cool    2 

6.  lateruMcliftte  measwrea   from      2  to  48 

6.  (I.)  Brooch  Coal    about  4 

7.  (/.  I.)     Brooch  binds  irooatone  measures    from      7  to  20 

8.  Herring  coal  (not  known  north  c/t  Dn^Hoy)  ...  abmit  1 

9.  (T.2.)     Pins  and  Peiuiyoarth  ironstono  moasnrpg      ...    from       7  to  30 

10.  Intermediate  measures  containinjj^  the  saudstoue  kno^Ti  )  oft  *a  ik7 

as  the  Thick  coal  rock  f     '»        ^  * 

11.  (L  8*)     Broad  oaitli,  Catch  earth,  and  Batt,  contanilng  1 

t  he  Tcu-foot,  aud  Backstone  ironstones  in  the  >  6  to  I4i 

Pengnett  district        ...       ...       ...       ...  j 

^    r(II)     Roofs  coal  or  top  floor   

o      {lU')    Top  slipper,  or  Spires,  or  Spin  coal 

12.  t4  i              These  two  form  the  Flying  reed  when  f  ftbottt  80 
H                      aeparated  from  the  coals  below. 
^    {(IV.)    Jays,  or  White  coal...  r  
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(VI.) 

cm.) 


(V.)      Lambs,  or  Floora,  or  Fine  Floors  oo«l  ..."j 
These  two  are  oftea  either  mentionod 
togefiher  under  the  aaina  of  White 
coal,  or  els--  tho  lower  am 
Tow  (tonsh)  or  Heath  ooal 
Benehee  ooat  (this  bed  !■  Intfe  aMiy 
mentioned). 

(nil.)  Braaaila,  or  Coma  ooal   ,  „, 

(IX.)     Foot  coal  or  Botfeoan  SUppor, «  fiui  OMil 
(X.)      John  coal,  or  SHpg  or  Veioa  eoai 

(XI.)    Stone,  or  Long  ooal   i" 

(XTL)  PMohella  ooal  (sometinM  abaent  cr  aofe 
mentioned). 

j  (XIII.)  Sawyer,  or  Springs  ooal  

I  (.XI\  .)  Slipper  cxjal 

ches,  or  Omfray  (Hnmnhr^T),^ 


rt. 


ft. 


1  (XV.}  Bottom  Benches,  or  Omfray  (Hnmphrtfyj,  | 
S    _       „?^.^*^*^'  (Kick?),  or  Holers  ooalj 

on-  J 

r.\ 


17.  I»  

la  (xm.) 


19.  (j:  6.) 


20.  (7.  7.) 


IS.  1. 4.)     Pouncill  batt,  Blacktery  and  Whiteiy,  con 
taining  the  Grain.s  ironstone,  and  sometimes 

the  Whitery  ironstone  ...  ...   

(It  B.)   Gubbin  ironstone  mcasuroi^,  sometimea  oalled^ 
tine  Idttle,  or  Top,  or  Tliick  coal  gubbin,  some-  > 
times  the  Black  iroustono   ) 

15.  Table  batt  or  intermediate  maanUM   

16.  (XVL)    Hkathkn  Coal  

neasnres  (sometimes  wanting) 

BvuBLK,  or  Lo\PKR  Heathxn  cosi,  Bometimes, 
when  the  meaaores  above  are  wanting, 
forming  the  bottom  part  of  the  Heathen 
cool,  sometimes  itself  wanting,  when  the 
xneaaiirBS  above  and  below  aeem  to  be  both 
prMent         ...  ,,, 
Intermediate  mensiirt's  containing,  at  Bentley,") 
tbe  ironstone  known  aa  the  Lsuaabatoiie  and  > 
Browustone      ...      ...       ...  J 

Ifew  Mine  or  Whito  ironstone 
2L  (/.  S.)    Meaaures  containing  the  Fenny-stone  ironstone, 
  called  also  Blneatone  cat  Cakea 

22.  (XTX.)    SuLi'HUK  coal   

23.  intermodiaie  meaaores   

ti.    (XX.)    N»w  HiKB  ooal  

26.  (L  9.)    MeaaoreH  containing  th«  Tindbkj  Balla  iron 

atone  occasionally 

29.  (XXL)    TtmrnCTOLT  ooal  and  par^aga 

27.  Intermediate  Tnen!?nro!5   

28.  ( /.  lO.)  Getting  Kock  ironstone  (occasional)   

».  (/.  11.5  Boor  Bobin  inmatooe  maamrea  

30.  Intermediate  measnres  sometimes  wanting 

31.  (L  12.)  Roogli  Hills  White  ironstone  (occasionally)  ... 

n.  (XXVL)    BonoK  ooal  

33.  iDtcrmedintG  measnres   

^       13.)  Ciubbin  and  Balls  ironstone,  sometimes  called  1 
,  *        *        the  Great  or  Bottom  Gubbin  ,  | 

SS.  Ihlepmediate  meaaores   

1$.  (XXm-)     SiNome  or  Mealy  GJtEY  ooal  (oocaaional) 


ne,  ) 
...  / 

•••  J 


17. 


lirtto  meaaurca 


aboot  80 


from      2  to  9 


n 


n 


le!  (Ll'^y  .Bloo  Flats ironstom 


n 

t$ 
n 
tt 


t9 
!• 

w 
n 
*» 

M 

1 
*ff 


s* 
»* 
I* 
w 


2  to  9 


2  to  28 

„  about  3 
firom     0  to  43 


2  to  4 


»     10  to 


2 

10 

2 
8 
2 


to  10 

to  29 

to  9 
to  89 
to  XI 


2  to  40 


1 

2 

4 
8 
0 
2 
8 
9 


18 
2 

16 
2 


to  14 

to  10 


to 
to 

to 


5 
6 

9 


to  19 
to  12 
to  80 

to  10 

to  50 
to  4 
to  50 
to  9 
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89.  Intermediate  measures 

40.  (i.  15.)  Silver  Threatb  ironstone...  ...   

41.  Intormodiate  measures   

42.  (I.  16  )  DiamondA  ironatana   

43.  Lowest  measures,  maximom  thickness  known  below  ) 

the  Diamonds  ironstone   ) 

Totel  «v«ni8e  tbldkneia   


FT.  FT. 

M 

10  to  14 

•  • 

4  to  7 

11 

6  to  15 

>t 

S  to  8 

•bonk  60 

»1380 

GlKEB.VL  Section  of  the  Coal-measnrcs  cxtendinf^^  from  Bontley  to  EssingtOiB 
and  Wjrlejr  on  the  West,  and  Pelaall  and  the  Brown  Hills  on  the  East. 


esptel  kMsBi  rate  to  Ilia  toeiay,^  ywdlw^te  Itel^      W  Ibr  WjOer*  B  Ibr 

nintlig'*  anA  P  te  Amage  thicVsmsi 

1.  Tarions  measures ;  20  ft.  B.   

2.  (I.)  Conl,  2  ft.  E  

3.  Intomiediate  meaaures  ;  37  fl.  E. 

4.  (II.)  Coel,  1  ft.  0  iu.  R  

5.  Intermediate  measure.^,  10  ft.  E. 

6.  (Ill  )  Coal,  5  smiiU  coals  with  partings,  12  fl.  6  in.  £. 

7.  Intermodiate  mea^^ures,  8  ft.  B  

8*        (IV.)  Coal,  1  ft.  B  

9.    Intermediate  moasores,  66  ft.  B.   

10.  (V.)  Coal,  2  ft.  E  ;  1  ft.  9  in.  W  

11.  Intermodiato  measores,  82ft.  £.  |  10  ft.  W  

18.  (VI.)  Coal,7ft.6in.B.;(ooelaaadpBrtinf^9ft.  lOin*)  W. 

13.  Intcrmcdinto,  with  a  sumll  coal,  57  ft.  E  ;  7^  ft.  W,  ...  ... 

14.  (VU.)  Old  Robins  ooal,  5  ft.  6  in.  £. ;  6  ft.  6  in.  W. 

15.  latennediailie,  86  ft.  E. ;  18ft^  to  28  ft.  W.   

16.  (Vm.)  Wyrloy  Yai  d  Coal,  with  parting,  5  ft.  B.}  8  ft.  to 

6  ft.  6  in.  W. 

17.  Lrtennediate,  iwWtwiiing  the  Yard  ooal  hronstona,  40  ft.  B. ; 

36  ft.  to  69  ft.  W  

18.  (IX.)     Charloa  ooal  2  ft.  3  in.  E. ;  2  ft.  4  in.  to  8  ft.  W.  ... 

19.  Intermediate,  30  ft.  E. ;  24  ft.  to  26  ft.  W  

20.  (X.)      Cannol  coul,  3  ft.  8  in.  E. ;  4  ft.  W  

21.  Intermediate,  60  ft.  E.  ;  54  ft.  to  84  ft.  W  

22.  (XI  )  Wyrloj  Brooch  eoal,  2  ft.  E. ;  3  ft.  8  in.  to  *  ft.  W. 
28.    Intennediato,  8  ft.  6  in.  E. ;  1  ft.  to  1  ft.  6  in.  W  

24.  (XII.)   Benches  coal,  7  in.  E. ;  2  ft.  to  2  ft.  4  in.  W. 

25.  Intermediato,  with  a  2  ft.  OOal,  74  E. ;  40  to  48  ft.  W. 

26.  (Xlll.)  Wyrley  Bottom  or  Eight-foot,  Beutley  Old  Man's 

coal;  8ft.6in.  with  partings  E.;  6ft. fo 8ft.  W.; 
9  ft.  10  in.  B  

27.  Intermediato,  38  ft.£.i  89  ft.  to  46  ft.  W. ;  45  ft.  to  61  ft.  B. 

88.  (XIV.)  Essington  FooF-foot,  or  Bentley  Haj  coal,  4  ft.  E.; 

8  ft.  W. ;  6  ft.  auumtiuies  eipaaded  by  shale  to 
11  ft.  fi.  ... 

89.  Intsnnediate,  61  ft.  to  68  ft.  B  64  0 

80.  (XV.)   H.  atJicti  ooal,  1  ft.  8  in.  toS  ft.  B.|  81ft.6inJP....     2  0 

81.  Intermediato,  44  ft.  to  56  ft.  B, :  61  ft.  P.   50  0 

88.    (ZVL)  Bv^nr  ooal,  1  ft.  6  in.  to  4  ft.  B   1  9 

88.  IiiteniMaiato,81ft.to68ft.B.{  88ft,to68ft.F.   48  0 


FT. 

IN. 

20 

0 

2 

0 

37 

0 

1 

9 

10 

0 

12 

6 

3 

0 

1 

0 

66 

0 

1 

10 

21 

0 

8 

8 

67 

0 

6 

0 

85 

0 

4 

0 

47 

0 

2 

6 

52 

0 

3 

11 

71 

0 

3 

4 

1 

8 

2 

0 

64 

0 

s 

1 

46 

0 
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St.     (Xyil.)  Yard  coal  of  Pelaall,  3  ft.  to  3  ft.  6  in.  B. ;  2  ft  9  in. 

to  3  ft.  Sin.  P   8  S 

S6.    IntMrmediftte,  31  ft.  to  46  ft,  B. ;  26  ft.  to  50  ft.  ?   40  0 

W.    (XVin.)  Bmb  coal  of  Pelsall,  4  ft.  to  G  ft.  B. ;  3  il.  lo  G  ft.  P.  5  10 

ST.  Inr.  rmediAte.  21  ft.  to86ft.  B. ;  29  ft.  to39ft.  P.  ..  •!  0 
3a.    (XIX.)  Fixttia^  or  Omder  ooal,  S  ft.  10  in.  to  6  tt.  8  in  B. ; 

8  ft.  8  ifi.  to  6  ft.  P.       ...    4  Q 

88.   Interraediate,  21  ft.  to  tG  ft.  B. ;  21  ft.  to  49  ft.  P   38  0 

4/L     (XX.)  Upper  part  of  Botslxnii  ooal,  or  Shallow  coal,  2  ft. 

to  7  ft.  9 in.  fiw|  4ft.  to  7  A.  P.   5  4 

4L  IntoraMdiBte.  8  in.  to  8 It  B.{  88 ft.  to 51  ft.  P.  («v«nge  of 

lA^tfOiT^     »•>          ««p    •>«  ^i^o  0 

4S.     (XXL)  Lower  pvfc  of  BoMmn,  or  Beep  ooal,  2  ft.  9  in.  to 

t  ft    S  In.  B.  :  5  ft.  to  15  ft  r   8  8 

43.   Moafores  between  the  Bottom  ooal  and  the  ftiimnm  ahale, 

187  ft.  B.  ,    187  0 

1,058  0 

Sicnoir  ot  mt  BixiMOii  Disiuct. 


FT.  nr. 

1.    Bed  Baadstone  and  white  grarel  (part  of  ih«  New  Hed  Sainiatone 

conglomerate)    8<)  0 

2l   £ed  and  yellow  nuui,  rook,  clod,  and  batt                              ...  IB  6 

8.  (T.)  Ffnt  ooal   ...      ...      ...      ...               ...               ...  .t  q 

■i.    C]"<I,  with  ironstone    19  10 

5.    OL)  Second  ooal    2  6 

Clod  and  rook    ...       ...       ...                                           ...  51  8 

7.    (lU.)  Thiixl  coal    2  0 

&    Firecl^  and  clod    18  O 

9.  (TV.)  Poortih  ooal       ...      ...      ...      ...      „,      .„      ...  4  O 

10.    Book  rlotl  aud  ironstone                                                  ,   30  1 

H.   Q,)  Fifth  ooal   4  0 

12.  Virecda^  ...       ...      ...      ...              ...      ...      ...      ...  8  O 

13.  (TT.)  Sixth  coal   0  4 

14.  Etjck,  with  ironstone   14  8 

1&    (VII.)  Serenth  ooal                                                          ...  fi  a 

16.  Bock,  with  ironstone,  dod,  and  bafcfe    86  0 

17.  (VUL)  Eighth  ooal    4  Q 

la   Batt  and  clod,  with  lifl^t  rook   60  0 

19.    (IX.)  Ninth  ooal    0  0 

SD.    C/loci,  &c. ...        •«•       ...               ...       ...       .i,       ,«,       ...  6  0 

2L    (X.)  IToiitlk  oobI...      14.      ...      ...      ...      ...      ...      ...  8  8 

28.    Boole                          "'       ***               ■**      ...       ■..       ...  13  4 

88.    OLL)  Elc?venth  cool    1  0 

24.    Clod,  rock,  and  ironatone    22  10 

f.?     (XIT.)  Twelfth  coal    9  0 

26.    Bock,  binds,  and  ironatoue    48  7 

87.    (Xin.)  Coal,  not  enumerated   2  0 

28.  Binrl^,  ^vith  ironstone    21  7 

29.  (XIV.)  TbiJ-teenthooal   5  0 

80L    Kr«cl»y  J^"^*  *'***^    24  0 

31.    (XV  )     Fourteenth  coal    1  0 

a.    liock,  cloU,  iJ^nd  ironstone    ^ 

n.    fXVI->  Fifteen coal  

I£  tug  jimiiin — ^1   


105  8 
4  8 


606  11 
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BOUTBMSa  AKD  MIDDLl  CQALFOLD. 


It  will  at  onco  be  seen^  from,  a  comparison  of  the  sections  of 
these  three  parts  of  the  same  small  Coalfield,  how  impossible  it 
is  to  identify  the  coals  of  diflFereut  localities  by  mere  thickness, 
either  of  the  coals  or  of  the  intermediate  measures.  No  one 
has  jet  Tentared  in  the  Brereton  part  of  the  Ooelfield  to 
identify  one  of  the  coals  there  got  with  one  of  those  that  are 
got  either  in  the  Brown  HUls  or  the  Wyrley  districts,  nor  is  it 
probable  that  this  will  be  done  until  some  bed  is  actually 
traced  by  workintr  across  Cannock  Chase  np  to  Brereton. 

In  the  distribution  of  these  several  measures  aud  groups  of 
measmes  it  is  observable  that  the  beds  of  ooal  are  the  most 
regfohir  and  equable^  and  extend  over  the  widest  areas ;  next 
to  them  in  regularity  of  thickness  and  extent  of  area  are  i^he 
fine  argillacoou.s  beds,  the  hnfts  and  the  hinJfi,  the  sandstones 
and  conglomerates  being  mry^t  irregular  in  thickness  and  most 
uncertain  in  occmTcnce.  This  is  what  we  should  expect  if  we 
reasoned  (i ^/iWi  from  the  "power  of  floatation"  of  the  dif- 
ferent materisls  in  water,  or  their  rehitive  rapidity  of  subsidence 
to  the  bottom  of  any  water  through  which  their  materials  were 
diffosed. 

Tlie  impregnation  of  the  clays  with  a  sufficient  quantity  of 
carbonate  of  iron  (chalijh  'dej  to  make  good  clay  ironstone  is 
hkewise  a  local  occurrence.  The  iroustoues  which  have  the 
widest  extension  are  those  numbered  L  5  and  J.  7  in  the  first 
list  at  page  7,  viz : — ^the  Gnbbin^  (called  also  Little  Gnbbin^ 
Top  Gkibbi  i\,  or  Blackstone),  and  the  Whitestone  or  Kew  Mine 
ironstone.  The  Blue  Flats  ironstone  is  confined  to  the  district 
between  Wolverhampton  and  A\  alsall,  and  the  Silver  Threads 
and  Diamonds  below  it  are  still  more  restricted.  North  of 
Wyrley  and  the  Brown  Hills  the  measures  cease  to  be  pro- 
ductive of  ironstone  so  i»r  aa  is  at  present  known. 

In  tracing  the  beds  from  the  southern  into  the  middle  part 
of  the  coalfield  (say  from  Bilaton  to  Blozwich)  the  only  coal 
bed  which  is  known  by  the  same  name  through<3ut  is  the 
Heathen  coal,  No.  16  of  the  first  list  aud  No.  30  of  the  second. 
There  can  be  little  doubt  of  the  correctness  of  the  identification, 
and  it  therefore  serves  as  an  horizon  to  connect  the  beds  above 
and  below  it  in  the  two  areas.  On  comparing  the  two  lists 
it  mil  be  at  once  apparent  that  the  Thick  coal.  No.  12  of  the 
first  hst,  must  be  composed  of  the  coals  numbered  12  or  14 
to  20  in  the  second  list,  the  coals  having  come  together  in 
consequence  of  the  dying  away  of  the  intermediate  measures 
towards  the  south.  Even  when  we  enter  the  Thick  coal  district, 
coming  from  the  north,  it  is  found  that  the  coalition  of  the 
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fsoals  is  not  at  first  complete,  for  the  Thick  coal  is  ftt  first  an 

f^i'jht-rfard  coal  only,  tlie 'S\'Tiito  r<^n\  being  its  top  measure,  and 
it  is  not  till  we  get  as  far  south  as  Bradley  that  the  coal 
becomes  a  ten-yard  coal,  by  tho  gradual  junction  of  the  two 
iip|>ermo!jt  meaBiireSj  the  "  top  slipper"  and  roof's."* 

The  Thick  coal  having  bem  originally  worked  foiiiher  sontli 
ifliere  ii  was  a  fall  ten-yard  coal,  the  separation  of  these  two 
npper  measures  towards  the  north  was  denoted  by  the  term  of 
the  flying'  red"  or  flying  reed."  It  occurs  also  towards 
the  west  in  the  Kiugswinford  district.  One  thin?  is  very 
remarkable  about  it,  and  that  is,  that  wherever  these  beds  leave 
the  Thick  coal^  as  the  flying  red^"  the  thickness  between 
them  and  the  Brooch  coal  above  them  dimimahes  nearly  in  the 
aiine  proportion  as  the  thickness  between  them  and  the  White 
c<^  increases. 

This  is  readily  intelligible  on  the  hypothesis  of  the  whole 
series  of  beds,  coals  included,  being  deposited  under  water  by 
the  equable  strewing  of  materials,  so  far  as  those  materials 
could  be  diU'used  by  the  gentle  currents  of  the  water  before 
they  came  to  rest  npon  the  bottom. 

Bat  if  each  coal  was  formed  as  a  perfectly  horizontal  bed 
si  the  level  of  the  water,  unequal  subsidences  always  rectifying 
any  prerioos  irregularity  of  level  in  the  surface  of  the  other 
beds,  and  unequal  depositions  always  oecum'nn^  to  require 
fresh  rectification,  it  seems  to  me  too  complicated  a  process  to 
be  a  natural  one. 


lOaiOUB  BOOKS* 

Believing"  that  all  the  igneous  rocks  were  formed  during 
the  Carboniferous  Period,  I  prefer  to  mention  them  here, 
before  passing  to  the  rocks  of  the  Permian  and  Triassic 
periods. 

Thero  are  three  varieties  of  igneous  rocks,  which  I  believe 
to  be  merely  varieties  of  the  same  original  substance,  re- 
sulting from"  the  ditlerence  of  the  circiunstances  attendmg 
or  fol lowing  its  consolidation. 

Some  of  the  igneons  rocks  occur  as  mtmsive  sheets  or 
^kes;  these  masses  are  generally  distinctly  crystalline^  of 
s  green  colour,  and  wonld  be  called  greenstone "  by 
geologists,  aa  they  are  called  "  green  rock"  by  the  miners. 
They  decompose  into  a  greenish  brown  rotten  sort  of  stone. 


was  caUea  to  thi»  circoaiftuuioe  ^3J  Mr.  SUai  Bowkl^,  F.O.8.,  of 
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The  coals,  clays,  shales,  and  sandstones,  in  contact  with  these 
ina??5p«',  have  clearly  been  affected  by  them,  beinpf  usually 
harder  and  more  brittle  the  closer  they  are  to  the  igneous  rock. 

Another  variety  is  a  black  close-grained  rock,  frequently 
showing  a  more  or  less  perfectly  columnar  atmctore.  This  is 
the  Basalt  or  Bowley  Eag  shown  in  the  Rowley  Hills,  Barrow 
IT  ill  J  Powk  Hill,  and  other  places.  Durint?  the  fonnfttion  of 
the  Netherton  Tunnel,  it  was  found  that  the  columnar  basalt 
on  the  summit  of  the  Row1<  v  HiUa  waf  a  romparatix  cly  thin 
capping,  and  that  it  rested  on  some  singular  green,  glistening:, 
fine-grained,  softish  rock,  unlike  any  I  ever  saw  elsewhere, 
hot  which  I  oould  readily  helieye  to  be  some  TBriety  of  "  ash." 
The  green  colour  was  in  places  mottled  with  red.  If  this  snb- 
Btanoe  be  really  an  asn,"  it  most  have  been  cgeoted  from 
Borao  volcanic  vent  into  the  "water  in  wliieli  the  aqneons  rocks 
above  and  below  were  formed,  and  the  columnar  basalt  of 
the  Rowley  Hills  must  have  been  poured  out  as  a  superficial  lava 
stream,  either  in  shallow  water  or  ae  a  small  volcanic  island. 
We  may  perhaps  take  tiie  colnmnar  Btmctnre  itself  as  an 
evidence  that  the  igneous  rock  which  possesses  it  was  not 
deeply  buried  either  in  earth  or  water  ait  the  time  of  its 
oonsohdation. 

In  some  of  the  beds  of  coal,  and  especially  in  the  thick 
coal,  we  get  another  variety  of  igneous  rock,  which  we  may 
call  the  White-rock  tra^.''  The  miners  all  agree  that  this 
variety  proceeds  firom  the  "  Green-rock,^'  in  wmch  I  believe 
that  they  are  perfectly  correct. 

In  December,  1853,  I  visited  the  Old  Park  Colliery,  at 
Pensnf>tt,  with  Mr.  Spruce  and  Mr.  Beckett,  and  was  both 
astoui.-<lied  and  delighted  with  the  wonderful  exhibition  of 
ragged  patches  and  branching  and  reticulating  veinu  of 
White-rock  trap"  which  ran  in  all  directions  throogh 
the  Thick  coal  there,  in  the  most  picturesque  fashion.  C^e 
irr^polar  mass  of  this  "White-rock  trap,"  which  was  about 
four  yards  in  diameter,  gradually  darkened  towards  the  centre 
till  it  became  quite  black.  The  specimen  which  I  took  from 
that  black  nucleus  could  not  be  diHtinguished  froin  a  piece 
of  the  ordinary  rag  of  the  Barrow  Hill,  which  is  quarried 
not  a  quarter  of  a  mile  off.  Mr.  Spbuci  assured  us  that  the 
igneous  rock  diveil  l  i  low  ground  from  Barrow  Hill  till  it  rose 
up  again  into  the  Thick  coal  at  the  Old  Park,  and  on  pene- 
trating, it  was  changed  into  "  White-rock/^ 

The  coal  itaelf,  both  here  and  elsewhere,  is  altered  by 
contact  with  this  ''White-rock,"  being  ''blacked,"  as  it  is 
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called,  that  is,  made  dull  and  earthy  looking,  and  incapable  of 
Bupporting"  flame.     It  is,  however,  remarkable  that  the  in- 
fluence of"  the  coal  upon  the  trap  tieeiiis  to  liave  been  at  least 
great^  if  not  greater^  than  that  of  the  trap  on  the  coal. 

InferwU  heiween  (h^  FomuMHon  of  the  CooLMeamireB  and 

ih'if  i.f  the  Permian  Bocks. — Even  along  the  soaibem  marj^ia 
of  the  coalfield  between  Hagley  and  Harbome,  where  both 
Coal-Tiv'MSures  and  Permian  beds  h'c  with  apparent  conformity, 
both  dipping  at  a  gentle  angle  to  tb*  ^-  uth,  tliere  is  evidence 
of  destruction  of  the  older  beds  having  taken  place  be  lure  ihe 
ddpoeition  of  the  newer.  In  the  red  sandstones  quarried  on 
the  top  of  Qnarxy  Hill,  south-west  of  Hales  Owen>  rounded 
pebblee  of  coal  were  rather  numerous,  together  with  rounded 
■ad  angular  fragments  of  other  Coal-measure  rocks.  Similar 
frasfments  of  coal  and  Coal-measure  rocks  were  also  fbund  nt  the 
b««e  of  the  Permian  rocks  in  the  Heath  pita  of  West  Bixnnwu-h. 

There  in  indeed  no  proof  of  the  existence  of  the  latest  Coal- 
measure  beds  anywhere  in  the  district;  while  the  thickness 
of  Ihe  beds  above  the  Thick  coal,  and  beneath  the  base  of  the 
Permians,  is  known  to  be  very  irregular.  This  thickness  is 
apparently  not  lesa  than  1,000  or  1,500  feet  in  the  country 
B^mlh  of  ITale.s  Owen,  while  near  West  Bromwich  it  has  })een 
]m  ved  by  pit  sinkings  to  vary  from  500  to  20  or  iiU  feet— 
Jtlt  iitoirs,  p.  136. 

It  is  not  unlikely  that  for  some  distance,  on  the  eastern 
side  oi  Wesfc  Bromwioh,  the  Coal-measures  may  have  been 
wholly  removed  before  die  deposition  of  the  Permian  rocks, 
and  that  these  beds  may  rest  directly  on  the  Silurian  rocks. 

It  is  reasonable  to  suppose  that  the  partial  destruction  of 
the  Conl-measuros  was  preceded  by  movements  of  elevation 
and  disturbance  afl'ccting  them.  In  some  places  they  were 
probably  tilted  out  of  their  original  horizontuiiLy ;  in  others 
they  were  pobably  broken  by  faults ;  and  the  Permian  beds 
were  probably  deposited  on  a  snr&ca  formed  by  denudation 
on  dislocated  beda  like  the  present  sur&ce. 

There  is,  however,  no  evidence  to  show  that  any  of  the 
eiisting"  fiiults  acquired  anything  like  their  present  innrrnitudo 
of  "tlirow  "  at  this  early  period,  or  thjit  any  part  of  llio  Pre- 
term inn  surface  is  now  preserved,  except  in  those  places  where 
it  is  buriud  under  the  P^mian  beds. 

3.— Tn  pBXXUir  Bids.— These  consist  of  red  and  1  rown 
mndatcmos        oonglomerates,  with  iayecs  <^  blood*red  clays 
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or  marls.  Some  of  the  lower  sandstones  are  of  a  pale  wine  red 
colour,  precisel  v  like  those  of  the  lower  red  saudatoiie  beneath, 
the  Magnesiaii  liiuestouo  of  Durham. 

One  very  remarkable  bed  of  pebbles  of  Carboniferous  lime> 
stone  may  be  seen  nmning  continnouBly  for  abont  two  miles 
past  Brand  Hall  and  Barnford  HiU^  two  miles  sonth  of  OldbnFjr^ 
and  again  near  the  Cough's  Arms  at  Great  Baxr,  and  m 
Baggrrid^'o  Woods,  between  Penn  and  Ilirnley. 

Tho  tra|)pean  breccia  of  the  Clent  Hills  id  a  still  more 
remarkable  member  of  this  formation,  as  it  is  found  at  intervals 
over  an  area  of  not  less  than  five  hundred  square  miles  in  South 
Staffordshire^  Sonth  Shropshire,  and  Worcestershire  (see  Paper 
by  Professor  Bamsay  in  Q.  J.  G.  S.  L.,  vol.  11,  p.  185).  The 
embedded  fra  laments  consist  of  felstone,  greenstone,  felstone 
asli,  altered  slate,  red  sandstone,  and  conglomerates,  and  are 
believed  by  Professor  Ramsay  to  have  been  mainly  derived 
from  the  neighbourhood  of  Church  Stretton  in  Shropshire,  and 
to  be  evidence  of  glacial  action  daring  the  Permian  period. 

In  a  lane  leading  from  the  Bell  Inn^  Nortlifield,  to  Bang- 
ham  Pit,  a  cutting  in  this  breccia  may  be  seen,  exposing  Tnany 
angular  slabs  of  unaltered  Llandovery  sandstone,  full  of  fossils 
as  well  as  fragments  of  trap  (Geol.  S.  S.  Coalfield,  p.  9). 

This  trappean  breccia  appears  to  be  the  upporraost  visible 
part  of  the  Permian  beds  wherever  it  occurs.  In  the  sandstones 
below  it,  comstones or  fine  grained  sandstones,  highly 
impregnated  with  calcareons  matter  and  reticnlated  with  strings 
of  Calspar,  often  occur.  It  is  a  curious  fact,  that  in  the  paper  by 
Dr.  Buckland,  in  which  the  oritrinal  description  of  the  rock 
enll*'d  rornstonc''  is  given  iu  a  note,  these  bods  arc  mentioned 
a.s  i.'ornsf<nii  s  hjimi  in  iJn'  Ohl  Rr/J  sand  stone,  and  there  is  certainly 
a  good  deal  of  lithological  resemblance  between  the  lower 
Permian  beds  of  the  Clent  Hills  and  some  of  the  Old  Bed  sand- 
stone of  Shropshire  and  Herefordshire.  (See  Dr.  Bnddandf 
On  the  Quartz  RocJc  of  the  lAckey  HUL  Trans.  Geol.  Soc.  Lend., 
1st  scries,  vol.  5,  p.  512).  Tliese  have  up  to  a  late  date  been 
burnt  for  iimo,  near  New  Town,  three  miles  south  of  Hales  Owen. 

According  to  our  section  (sheet  2'-i)  the  trajjpeau  breccia  of 
the  Clent  Hills  is  about  live  hundred  feet  thick,  and  the 
Permian  beds  below  them  abont  the  same  thickness. 

In  the  neighbonrhood  of  West  Bromwioih  we  hare  no  ap- 
pearance of  trappean  breccia,  bnt  the  pit  sections  and  railway 
cuttings  would  give  a  thickness  of  about  1,000  feet  as  the 
least  which  could  be  assigned  to  the  Permian  beds  thore. 
Messrs.  Davis,  of  Bullock^s  Farm,  near  Spon  Lane,  sank 
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thrcm^  700  feet  of  red  rocks  before  commjif  down  to  the  trae 
Coal-measares.  At  Lord  Dartmouth's  West  Bromwich  Heath 
pits  there  were  800  feet  of  them.    These  beds  dipped  towards 

the  east.  A  considerable  easterly  dip  was  also  sho\\Ti  in  the 
cnttings  of  the  railway  east  of  these  pits,  and  «til1  further  east 
the  late  Mr.  J.  W.  Unett  bored  GO 4  feet  through  beds  which 
must  apparently  be  above  those  pierced  iu  the  coal  pits  farther 
west. 

Interval  between  the  Permian  and  Triassic  Periods.-^ 
There  is  not  mach  to  be  said  about  this  interval.  We  are 
not  certain  that  the  Permian  beds  were  spimd  over  the  whole 
district ;  if  they  were,  they  were  very  largely  destroyed,  and 
removed  ap^in,  before  the  formation  of  tlie  New  T?ed  sandstone, 
for  along  the  northern  border  of  Cannock  Chase  the  Triassic 
beds  undoubtedly  rest  directly  on  the  Coal-measures^  without 
the  intervention  of  any  Pemuans, 

It  is  possible,  however,  that  the  Permian  beds  were  more 
or  less  partial^  that  they  were  deposited  against  old  Coal- 
measure  cliffs  and  banks,  and  that  certain  Coal-mcasurc  areas 
■were  left  uncovered  by  the  Permian  beds,  on  to  which  the 
Triassic  beds  subsequently  spread,  overlapping  the  Permians. 

There  is  certainly  an  entire  want  of  conformity  between 
the  Permian  and  Triassic  beds,  so  that  we  cannot  argue  from 
the  presence  of  any  part  of  the  New  Bed  sandstone  at  any 
place,  either  for  or  against  the  existence  of  the  whole  or  any 
part  of  the  Permian  beds  below  it. 

After  sinking  through  the  New  Red  sandstone,  we  might 
find  1,000  or  1,500  feet  of  Permian  still  lying  between  us  and 
the  Coal-measures,  or  we  might  come  down  into  the  Coal- 
measures  at  once,  or  it  is  possible  that  even  the  Coal-measures 
may  have  been  removed  and  we  might  find  ourselves 
penetrating  Silurian  rocks  or  other  beds  which  lie  below  the 
tSoal-measiireB. 

It  altogether  depends  on  what  took  place  in  these  intervals 
between  the  several  geological  periods,  and  to  make  any 
approximation  to  the  discovery  of  that  requires  the  most 
careful  and  complete  collection  of  observations  of  fact,  and  the 
most  mvere  and  logical  deduction  of  inferences  from  those 
obeervatioaa. 

4  TkiajSSI*^  Beds. — ^This  senua  of  beds  may  be  sub- 
divided into  two  groups 
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46. — The  K&uj^er, 

4a.— Btmtw,  or  Variegated  Sa/ndstones, 

Aa. — TJir  Bmitcr,  or  Yariegafeil  Sniuhfovn^,  consist  rnainly 
of  a  soft  brifk-rcd  saud stone,  wliicli  can  be  seen  in  many 
excavations  on  tlie  north-west  side  of  Birmingliam.  This  13 
occasionally  blotclied,  or  streaked  with  greeu  or  yellow. 

In  ibis  there  occur  great  accmnnlatioiiB  of  pebble  beds. 
These  lie  chiefly  in  the  lower  part  of  the  sandstone.  Hiey 
are  often  sufficiently  loose  to  be  readily  got  as  gravel  with  the 
pickaxe  and  spade,  and  rarely,  if  over,  are  so  compact od 
together  as  to  be  got  in  blocks  as  a  confij-lomomtp.  The 
pebbles  consist  chietly,  bnt  not  entirely,  of  pale  broAN  u  aiiartz 
rock,  and  the  pebble  beds  have  usually  a  paler  and  clearer 
aspect  than  the  brecciaB  and  oonglomeTates  of  the  Permian 
beds. 

The  soft  red  sandstone  is  a  remarkably  homogenous  rock, 
bnt  when  closely  examined,  is  sometimes  found  to  abmnid 
in  little  grains  of  black  magnetic  iron.  It  may  have  a 
maximum  thicknoHS  of  oOO  feet,  and  a  similar  thickness  may 
be  assigned  to  the  pebble  beds  below  it,  though  it  is  probable 
that  the  latter  are  capridoiis  both  in  thickness  and  position. 
Beds  of  red  laminated  day  Or  marl  are  oooasionalty  inter- 
BtnAi£ed  throoghoat. 

4^. — Thr  Krvper. — T}ic?>c  beds  occur  chiefly  in  the  district 
north  of  Wolverhuiii])tou,  and  west  of  Cannock,  and  that 
which  lies  between  liirmiugham  and  Brom8j<rove. 

They  consist  of  brown  and  white  sandstones  (called 
"Waterstones  in  Cheshire,  by  Mr.  Ormerod),  in  the  lower 
part,  and  Bed  clays  (or  marls)  with  rock  salt  in  the  upper. 

The  brown  and  white  sandstones  linvo  occasional  bctls  of 
marl  interstratificd  with  them,  and  also  of  coriistune  (or 
calcareous  santlstone)  with  beds  of  line  conglomerate  occasion- 
ally. The  white  sandstones  sometimes  make  a  toleiablo 
bnuding  stone,  and  are  nsed  for  that  purpose  near  Bugelcy. 
The  whole  thickness  of  the  subdivision  does  not  exceed  300  feet. 

The  red  marls  arc  probably  600  feet  in  thickness  at  least. 
They  contain  salt  at  Droit wich  in  Worcestershire,  and  Shirlcy- 
wich  in  Staffordshire;  but  its  occurrence  is  only  known  by 
means  of  brine  springs  and  wells.  They  also  contain  a 
building  stone,  a  kind  of  dove-coloured  sandstone,  in  their 
upper  parts. 
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I1IA88IC  OB  Bhxtic  Beds. — In  two  places  the  rod  marls  are 

capped  by  the  lower  beds  of  the  Lias  (now  known  88  the 
Rhfetic  beds),  namely,  near  Knowlc,  south  of  Birmingham,  and 
on  Needwood  Forest,  uoarAbbott^s  Bromlev.  The  occnrrcnco 
of  these  outliers  is  interesting  for  two  reasons,  first,  as  showing 
that  at  those  localities  we  have  the  whole  thickness  of  the 
Kew  Red  sandstone  below  them^  as  originaUj  deposHed^  for  it 
is  not  known  that  any  nnoonfonnabuity  or  overlap  oocotb 
iMtween  the  New  Red  and  the  Lias.  Secondly,  as  proving  the 
^reat  amount  of  denudation  that  has  occurred  since  the  Oolitic 
period.  These  outliers,  and  the  one  in  riicshire,  mnst  be  parts 
of  n  crreat  formation  that  once  spread  conlinuously  over  the 
whole  country.  The  coalfield  must  formerly  have  been  covered 
by  the  Permian,  the  Triassic,  and  the  OoUtic  beds  at  least ; 
nor  can  we  suppose  that  the  denudation  which  removed  them 
spared  the  lower  rocks  when  they  Nvero  ngain  uncovered^  so  that 
the  Coal-measures  must  have  suffered,  both  in  the  intervals 
antecedent  to  the  deposition  of  the  Permian  find  the  Tnassic 
bedf^,  airain  dnrinu;  the  long  interval  which  has  elapsed 

from  liie  time  of  their  being  uncovered  again  (the  date  of 
wliirh  is  altogether  unknown),  down  to  the  present  day. 
Dining  the  last  two  centuries  man  has  been  the  most  active 
denuding  agent,  and  has  introduced  a  new  phase  of  that 
action  which  removes  matter,  not  only  from  the  surface,  bnt 
extracts  it  from  between  the  beds  that  He  below  the  suzfiMse. 

Glaciitl  and  othtr  Drijl-^. — Having  always  had  a  personal 
distaste  for  the  investigation  of  superficial  accumidatious, 
which  has  lately  been  so  frnitfiil  in  interosting  and  im- 
portant results,  I  can  say  but  little  about  them.  To  me  ''the 
L^ift"  has  always  been  a  nuisance,  which  obscured  the  rocks 
aud  made  real  geological  researches  more  difficult  than  they 
otherwise  would  have  been. 

Within  the  limits  of  the  coalfield  there  arc  deep  hollows  in 
the  C'oal-measixres,  tilled  up  with  fine  red  sand.  A  band  of  this 
sand  about  a  quarter  of  a  mile  wide  and  90  or  100  feet  deep  in 
some'  places,  nms  from  Mozley  (between  Darlaston  and  Walsall) 
to  JJarshend,  a  little  east  of  Wednesfield.  I  have  often  wondered 
wiiether  this  could  be  an  old  river  valley,  filled  up  with  sand. 

Patches  of  red  clay  also  occur  about  Wolverhampton, 
containing  ln-okcn  fo5«sils  from  the  Lias  'and  the  Oolites, 
boulders  of  lt*a<d  ore,  and  other  matters  that  must  have  come 
fw,  a  clistant;^^  Mid  some  of  them  apparently  from  the  east- 
^  „r  soutlx  e«8tw«L 


Digitized  by  Google 


18 


POemON  OF  BOCKB. 


Beds  of  gravel  also  occur,  and  when  these  rest  upon  the 
New  \lvd  it  is  soiiK'times  not  very  cmsv  to  toll  whether  they  are 
of  till'  Mi^e  of  tlic  New  Red  sandsioiu?  or  ot  some  subsequent 
period.  \\  heu  they  consist  wholly  ot"  tho  materials  of  the 
jpehbU  beds,  the  problem  is  often  insolnblej  with  ceitamtj; 
when  they  contain  Chalk  flints  they  are  of  course  posterior  to 
the  Chalk,  at  all  events;  but  whet lur  they  were  deposited 
during  the  IMt  istocene  period  or  belong  to  the  glaciaL  drift 
I  do  not  know. 

Thero  are,  however,  in  and  ahont  tln^  coalticld,  abundant 
traces  of  the  presence  oi"  ice,  either  as  a  great  coating  over  the 
land  or  as  bergs  when  it  was  beneath  the  sea,  in  the  occurrence 
of  great  blocks  of  Cumberland,  Westmorehtnd,  and  other 
northern  rocks  lying  here  and  there  about  the  sui^Eace. 


POSmOM  AND  UK  OV  THE  BOCKS. 


The  coalfield  is  an  island  of  i^alseozoic  rocks  suiToimded  by 
the  Triassic  beds. 

The  lie  of  the  Palnozoic  rocks  maybe  sketched  as  follows : — 
An  anticlined  ridge,  complicated  by  three  local  irregular  dome- 
phapod  (>levations,rnTis  from  Dudley  for  four  niilcs  to  the  N.N.  W. 
The  three  dome-shaped  elevations,  the  mcst  northern  of  which 
has  an  elevated  synclinal  trouu^li  attached  to  it  on  the  west, 
bring  up  to  the  present  surface  the  Silurian  floor  on  which  the 
Coal-measures  rest,  and  this  floor  rises  again  to  the  surface  on 
the  east  about  Walsall,  but  at  a  much  more  gentle  angle  than 
on  tho  anticlinal  ridge*  Between  these  two  Silurian  exposures 
the  Coal-measures  lie  in  a  shallow  basin  tilted  up  a  little  to  the 
north,  m  that  the  beds  below  the  Thick  coal  crop  to  the 
suiface  between  Wolverhampton  and  Walsall.  They  are 
however  soon  thrown  in  again  by  the  great  Bentley  fault, 
which  is  a  down-throw  to  the  north  of  120  vards,  and  north  of 
which  dislocation  they  have  no  longer  a  oasin-shaped  form, 
but  dip  gently  but  steadily  to  the  west,  so  that  the  higher 
beds  (rcprf^^'-ntinfT  the  Thick  coal)  come  in  about  Wyrley,  and 
the  lower  beds  crop  about  the  Brown  Hdis.  North  of  that  the 
Coal-measuies  seem  to  retain  pretty  much  the  same  lie  up  to 
Brereton. 

South  of  Bilston  the  beds  dip  gently  to  the  south,  and  are 

also  thrown  down  to  the  south  by  a  succession  of  faults  which 

rnng-c  east  and  west  across  the  basin  till  we  come  as  far 
8outh  as  Tipton.  On  tho  cast  they  crop  gently  towards  the 
Walsall  Silurian  district,  but  are  sharply  bent  up  into  a  nearly 
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"Vertical  position  on  the  Manks  of  the  dome-shaped  Silurian 
elevations  as  they  <  rop  to  the  anticlinal  on  the  west. 

Hound  the  soaikern  and  south- we<5tom  margin  of  this 
itnticUual  the  Coal-measures  lie  at  a  more  gt  utlean^le,  dipping 
ererywhere  towards  the  soatii  and  south-west,  in  which  direction 
they  are  also  thrown  down  by  a  longfiiult,  called  ''the  Bns- 
aeU's  Hall  Fault/'  which  runs  from  north-west  to  south-east, 
pamllel  to  the  direction  of  the  anticlinal  ridge,  but  extending 
much  farther  to  the  south-east. 

At  right  angles  to  this  direction,  from  the  southeni  tiM-nii- 
nation  of  the  anticlinal  ridge,  in  the  town  of  Dudley,  a  pair  of 
fiuilts  forming  the  Dudley  Port  trough  ran  to  the  norui-east 
Cor  about  three  miles ;  and  it  is  remarkable  that  the  faults  on 
the  south-east  side  of  that  trough  run  mostly  north-east  and 
south-west  and  are  down-throws  to  the  north -west,  while  to  the 
northward  of  thf?  Dudley  I'ort  trough  the  faults  run  chiefly  east 
and  west,  and  are  down-throws  to  the  ponth. 

The  high  ground  lo  the  south-east  of  Dudley,  capped  by 
the  Howley  basalt,  continues  in  the  same  line  as  the  high 
ground  of  the  anticlinal  on  the  north-west  of  Dudley.  The 
tilting  and  disturbance  of  the  beds,  however,  is  not  apparent 
aonth-east  of  Dudley,  except  by  the  continuation  of  the 
Russell's  Hall  huh,  <.h\ro  the  Coal-measures  seem  to  bo 
Bearly  horizontal  under  ike  Basalt,  and  in  all  the  district  to  the 
south  of  Oldbury,  as  far  as  the  Birmingham  and  Hales  Owcu 
road  at  all  events,  and  as  faritf  is  known  to  the  south  of  that 
up  to  tiie  Permian  boundary. 

The  portion  of  the  coalfield  which  lies  between  Dudley 
and  Stourbridge  is  divided  into  two  irregular  basins  by  the 
Netherton  anticHnnl,  ivltirli  runs  north-east  and  south-west 
for  about  three  mUes  trom  Netherton  to  the  Lye  Waste.  The 
Thick  and  other  CMtals  crop  round  this  local  elevation  in  con- 
tinuous lines.  The  outcrops  of  the  Thick  coal  are  about  a 
quarter  of  a  mile  apart  in  the  central  portion  of  the  ridge. 

A  mass  of  Basalt  shows  itself  on  the  axis  of  this  anticlinal 
B  little  floath  of  Netherton,  but  has  obviously  had  no  more 
effect  in  disturbing  the  heds  there  than  in  other  places.  The 
greatest  disturbance  has  been  produced  at  rl)e  Lye  Wa'^te,* 
where  some  of  the  Ludlow  rock,  witli  its  luciuded  liniestono, 
•shows  itself  at  the  present  surface,  and  the  Thick  coal  just  east 
of  it  WB.S  tilted  into  a  vertical  or  even  an  inverted  position. 

•  A  B«ctif>n  across  thu  part  of  the  luiticlinal,  showinff  the  ontcrop  of  the  lower 

fofla  ^nM4PEliibiU^  ^       ouuiug  of  the  Birmlngliam  aod  Stourliridge  railroad  just  zwith  of 
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From  Nctherton  and  Brierloy  Hill  and  tlio  Old  ParTv  tlie 
Coal-measures  dip  prc'ntly  towards  tho  west  till  they  are  cut  ofiF 
by  tlio  Kiuufswintord  bouudary  fault.  From  Dudley  Woudand 
Cradley  they  appear  to  dip  regularly  but  gently  towards  the 
south  till  they  are  covered  by  the  Pennian  beds  which  form  the 
high  ^ound  of  the  Clent  QUls  and  Frankley  Beeches. 

Thus  the  southern  end  of  the  coalfield  seems  to  be  corered 
by  tlie  Permian  beds,  resting  in  npparcnt  (but  only  apparent) 
conformity*  on  the  Coal-measures;  while  the  northern  end 
seems  to  be  covered  uuconformably  by  the  Triassic  beds.  On 
the  east  and  west  tho  coalfield  is  bounded  by  long  down-throw 
faults,  which  bring  in  the  Permian  and  Tnassic  rods  variously 
against  the  Conl-measarcs.  Other  faults  have  been  traced  in 
these  beds  themselves^  in  the  country  both  east  and  west  of 
the  coalfield. 

It  is  prnhablo  that  many  of  tliese  faults  may  have  oriijiii- 
ated  at  diti'erent  periods,  and  almost  certain  that  in  uoue  of 
them  has  the  whole  amount  of  throw  been  produced  at  once. 
They  are  the  result  of  slow  creeping  movements  in  the  rocks 
at  the  different  periods  when  the  district  has  been  aflfected  by 
those  disturbing  influences,  of  which  we  see  the  external 
symptoms  at  the  present  day  in  the  occnzrence  of  earthquakes. 


*  The  proper  defloltion  of  tmoonroiniMWillty  is  *'Xli0  nppor  gtoiap  of  b«dB  isstiog  on 
M  ttoM  luflMM  of  ttM  loirar  gmii.'' 
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MBraOI>  OF  WOBJm^G— VENTILATION— EXTENT 
AKD  DURATION  OF  COALFIELD. 


BY  HENBY  JOHNSON.  F.O.S. 


mrsoD  ov  woBKoia. 

The  modes  of  working  the  ditt'erent  seams  of  Coal  in  the 
Sonth  Staffordsliire  Coalfield  vary,  according  to  the  thickness 
aiid  uatui-e  of  tho  seam.    The     thick''  or  30-foot  seam,  and 
other  coals  exceeding  b  or  10ft.  thick,  are  almost  universally 
worked  by  what  10  caUed  ''square  work"  or  ''pillar  and 
stall/'  whilst  seams  under  8ft*  tiiiek  are  worked  bj  the  ordinary 
"  long  waU"  method.    In  about  half  a  dozen  collieries  in  the 
district  where  the  different  beds  comprising  the  "thick  coal" 
are  widely  separated  by  extra  thickness  of  pnrt in  epn  or  spoil 
between  them,  it  is  worked  in  two  works  called    top"  and 
"  bottom"  workings,  and  each  working,  in  this  case,  is  what 
may  be  termed  a  modification  of  the  "pillar  and  stall  and 
long  wall''  methods.   The  working  of  the  thick  seam  "at 
twice/'  as  it  is  locally  termed,  is  only  practised,  however^ 
where  the  nature  of  the  seam,  the  demand  for  the  smaller 
de!»cn'ption.s  of  coal,  and  all  other  circumstances  arc  fivonrablo. 
Gr(">'^  n (Ivan rages  have  been  hinted  at  in  favour  of  this  mode 
of  woikmL,'^  the  Ten-yard  coal  as  compaied  with  the  ordinary 
pAlar  and  stall  mode,  the  full  thickness  of  the  scamj  but  uo 
•ocomit  of  the  adTontages  of  working  it  at  twice,  in  a  com- 
mercial point  of  view,  has  ever  yet  been  laid  before  the 
mhting  public.   "^Tiere  the  Ten-yard  coal  exists  free  from  an 
excessiye  thickness  of  partinprs  or  spoil,  the  universal  practice 
is  to  work  it  by  "  pillar  and  stall,"  leaving  pillars  and  ribs 
for  temporal^  support  daring  the  first  working,  and  which 
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are  recovered  by  a  second  or  even  a  third  working  over  tho 
Fame  gTOimcl,  after  the  roof  has  fallen,  and  the  siiperiiicinnbejlt 
strata  has  had  sulUcient  time  to  become  semi-couiiuliclated. 

The  mode  of  working  by  pillar  and  stall,  in  the  first 
inetance^  is  by  excavating  the  coal  in  kuge  diatnbm  or 
"  sides  of  work/'  the  average  size  of  which  would  be  about 
50  yards  by  50  yards,  supported  by  4  pillars,  each  about 
9  yards  square,  and  the  whole  surrounded  by  a  solid  rib  of 
coal  of  from  6  to  10  yards  in  width,  according  to  circnm- 
stances.  'ike  whole  tliickness  of  30  feet  is  taken  out  in  the 
stalls  and  openings  between  the  pillars  and  between  the  pillars 
and  snironnding  rib,  after  which  the  rock  roof  and,  in  a 
great  measure,  fills  up  the  excavated  space.  The  working- 
proceeds  chamber  after  chamber,  until  the  colliery  is  worked 
over,  each  eliaiiiber  being  kept  perfectly  distinct,  both  for  the 
purposes  of  ventilation  aii<i  to  prevent  the  spontaneous  com- 
bustion (called  "  lire  slink  of  the  refuf^e  slack  on  the  iioor 
taking  place,  which  is  often  the  case,  and,  but  for  the  isolation 
in  chambers,  or  "  sides  of  work,"  as  they  are  more  familiarly 
termed,  would  extend  over  the  whole  pit.  The  necessarily 
large  accumulation  of  refuse  slack  and  dirt  of  this  thick  seam 
is  exceeLlingly  liable  to  spontaneous  combustion,  from  decom- 
position, and  is  very  troublesome,  both  during  the  lirst  and 
Hocond  woi'king.  Large  qnantities  of  sulphuretted  hydrogen 
and  carbonic  acid  gas  are  evolved,  and  these  two  evils  very 
muoh  limit  the  extent  of  mine  which  can  be  economically 
raised  by  virtue  of  one  winning.  Ten  acres  is  considered 
about  an  average  quantity  to  raise  at  one  pair  of  pits  in  South 
Staffordshire,  and  20  acres  wonld  ho  a  medium-sized  coUieiy, 
whilst  50  or  GO  acres  is  set  down  as  a  large  colliery. 

AN  hen  all  the  coals  in  each  of  the  Ix^tbi-e-mentioned 
chambers  are  taken  out,  they  are  "  dammed  up "  or  her- 
metically sealed  by  a  secure  stopping  in  the  narrow  neck  or 
"  bolt  hole  '*  which  leads  into  each  chamber,  so  as  to  exclude 
the  air  and  arrest  the  decomposition  and  spread  of  ''gob 
fire." 

The  second  working  is  what  is  termed  ''rib  and  pillar 
working,"  and  consists  in  driving  roads  partly  ihrongh  the 
fallen  debris  of  the  previous  workings,  and  getting  out  as 
much  of  the  pillars  and  ribs  of  coal  left  in  the  first  working 
as  circumstances  will  permit.  Even  third  ''drivings"  after 
the  remnants  are  sometimes  practised,  but  with  far  more 
success  in  ancient  first  woi-kings  than  those  of  modem  date, 
bo  much  for  improved  mining. 
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VI2ITQ1&TION. 

The  extent  to  which  the  ventilation  of  the  mines  of  South 
Statfurdi^hire  is  carried  is  not  necessarily  of  so  scientific  and 
compUcated  a  character  as  practised  in  the  extensive  colUeries 
of  tne  North  of  Snglandj  or  of  the  thin  fiery  Beams  of  Laoca* 
ahire.  South.  Wales,  or  the  Midland  Counties. 

With  the  exception  of  what  gas  may  be  met  with  in 
Wdrkin^-  maiden  mine  (of  wliicli  there  is  now  but  very  httle  to 
boast  of),  or  in  cutting  through  previously  unexplored  fiiiilts, 
xeTy  little  trouble  is  oxperiencod  from  the  pres-eiicc  of  tiro 
dump,  or  carburottfcd  h^djogen.  AVheu  gas  accumulates  in 
the  diambers,  ''or  sides  of  work,"  previonsly  described,  it  is 
harmfessly  and  efifecfcivel^  carried  off  by  elevatmg,  or  "  snmping 
np  "  the  moath  of  the  intake  sir  current  to  the  highest  point 
at  which  the  coals  may  be  hanging  in  such  chamber.  Such 
brig-ht  of  course  increases  as  ^e  coals  are  hewn  down  and 
taken  away. 

Probably,  not  even  in  the  North  of  England  is  the  pn'nciple 
of  splitting  the  air  practised  with  more  beneficial  e dec t  thau 
in  ventilatiiig  the  Thick  coal  of  South  Staffordshire,  Each 
chamber,  or  ''side  of  work/'  has  its  separate  split  of  air, 
and  wherever  this  has  been  carried  ont  in  its  integrity,  and  an 
erplnsion  has  uufortuiiiitely  occuiTed,  it's  etlcct  has  rarely 
exiendfd  beyond  the  jiarticuhir  chamber  in  wliicli  it  took  pin  re  ; 
the  workmen  in  the  other  ehanibers  liaving  escajied  uninjuri'd. 

According  to  the  retuin  of  the  Government  inspector  lor 
tids  district  for  ihe  year  1 864,  ont  of  540  collieries  at  work,  only 
twelve  persons  were  killed  from  explosions  of  gas,  and,  at 
most,  only  two  persons  by  one  explosion,  whilst  prol^ably  fifty 
or  sixty  persons  were  in  the  pit  at  the  time  nninjnred. 

By  the  same  report  it  is  e<n*niatcd  that  Id, 200,000  tons  of 
coal,  of  all  sorts,  were  raisod  liuriug  the  year  1804,  and  the 
deaths  from  explosions  of  ya-a  being  twelve,  or  one  death  to 
eveiy  8d0,500  tons  raised,  shew  the  small  risk  ii'om  explosions 
in  tins  coalfield  as  compared  with  others. 

This  good  effect  may  be  attributed  to  the  complete  isolation 
of  the  working  places  of  the  different  bands  of  workmen,  and 
shews  how  advantageously  this  principle  of  isolation  of  working 
places  may  bo  carried  out  in  fiery  thin  scums. 

The  small  amount  of  carburetted  hydrogen  given  oil'  does 
not  necessitate  the  introduction  of  a  large  quantity  of  air; 
besides  wbich  a  large  influx  of  cold  air  has  the  effect  of  rapi(Uy 
decomposing  the  sccDmiilated  refuse  of  the  mine^  and  thus 
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hastetis  spontaneous  combustion ;  so  that  in  this  district 
ventilation  is  restricted  in  the  thick  seam  to  what  is  absolutely 
necessary,  and  no  more.  No  excess  is  permitted  if  it  can  be 
prevented. 

The  gases  which  are  most  troublesome  in  tbis  district  are 

sulphuretted  hydrc^en  and  carlmnic  acid  £;af,  arising  from  tho 
slow,  but  sure,  combustion  of  the  imsaloable  refuse  of  the 
Thick  coal,  both  in  the  whole  coal  and  broken  workings,  more 
especially  in  the  latter — a  south-westerly  wind  invariably 
fikTonrin^  the  emission. 

Gob  fire  "  is  comparatively  nnlcnown  in  all  the  other  thin 
seams  of  the  district^  but  they  possess  their  full  share  of 
carbonic  acid  gas. 

Ventilation,  on  acconnt  of  the  very  limited  extent  of  the 
collieries  here,  is,  generally  bpcaking,  carried  on  by  very 
simple  means.  No  very  powerful  arrangements  are  needed, 
for  the  reasons  stated  above,  besides  which  the  artificial  heat 
produced  by  the  smouldering  "  gob  fire*'  is  sufficient  to  produce 
a  difference  of  ten  degrees  of  temperntTiro  between  upcast  and 
downcast^  and  thus  produce  f^iillicient  artificial  vtntllation. 
In  the  deep  and  more  extensive  collieries  furuftce  ventilation 
is,  however,  resorted  to. 

The  origin  of  "  gob  fire,"  or  spontaneous  combustion  of 
the  refuse  of  the  mine,  has  for  some  time  occupied  the 
attention  of  both  practical  and  scientific  men  of  not  only  this 
district,  but  of  other  districts  where  "gob  fire"  is  experienced* 
Some  assert  that  itfj  origin  is  to  be  found  in  the  deromposition 
of  TniTuitc  iron  pyrites  in  the  coal,  and  in  the  carbonaceous 
partings  between  the  beds  of  coal ;  whilst  others  as  stoutly 
assert  that  it  is  due  solely  to  the  decomposition  or  oxidation 
of  the  finely.diyided  pure  coal  slack,  or  dust.  Whichever  of 
these  theories  may  bo  the  true  one,  it  is  an  admitted  fact 
amongst  all  the  practical  colliery  managers  of  the  district  that 
an  undue  amonnt  of  ventilation  facilitates  decomposition  and 
ultimate  combustion. 

^s  this  diflSculty  is  more  j)eeuliar  to  South  Staffordshire, 
and  is,  more  or  less,  constantly  in  the  mine  from  the  com- 
mencement to  the  finish,  and  necessitates  a  great  waste  of 
coal  to  rib  it  off,'*  the  subject  deserves  tibe  best  attention  of 
mining  chemists  generally. 

EXTBKBIOir  AND  VBOB&DIJ!  DVBATIOll  OP  THI  COALFIVLD. 

Both  the  extension  and  duration  of  this  coalfield  are 
questions  open  to  a  very  great  difference  of  opinion.  If  the 
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extent  was  limited  to  the  portion  of  the  district  at  present 
exf^ored  the  duration  might  be  tolerably  accurately  calculated^ 
as  all  the  coals  that  can  be  possibly  reckoned  npon  in  a 
dc^^cendin^   order  in  this  coaliield  have  long  since  been 

diiscovcred. 

It  is  to  the  confines  of  the  present  coalfield,  then,  that  any 
hopes  for  fresh  supplies  can  be  looked  for ;  and  it  is  a  very 

interesting  fiMit  that  on  all  sides  of  the  coalfield  en>lorations 
are  beings  most  successfiilly  carried  on,  with,  perhaps,  tho 

exception  of  the  eastern  boundary,  or  BirmiTif^hnm  side.  But 
the  great  dopth  at  which  the  Thic  k  coal  has  bet'ii  last  worked 
in  the  neighbourhood  of  West  Broiiiwich  (about  4UU  yards  in 
depth)  has  probably  retarded  exploring  operations  in  that 
direction. 

The  result  of  operations  now  going  on  in  other  portions  of 
the  coalfield  is,  however,  being  looked  forward  to  with  great 
interest,  as  affordincf  sufficient  evidence  to  warrant  an  attempt 
to  reach  the  coal  through  the  Permians  at  bmethwick  and 

Harbome. 

During  the  last  ten  years,  more  especially  the  last  five,  a 
great  number  of  new  winnings  have  been  made  on  the  north 
end>  or  Cannock  Chase  district,  as  also  on  the  nort^-east,  at 
Aldridge,  and  at  Himley,  and  other  places;  but  probably  the 
most  important  recent  trial  sinkings  arc  those  on  the  south 
end  of  the  coalfield  in  the  neighbourhood  of  Hales  Owen, 
Corngreaves,  Cradley  Park,  and  Wn^jsel  Grove.  In  the  event 
of  the  one  at  Hales  Owen,  ])eloiiL,'"iug  to  Mr.  J.  S.  Dawes,  and 
that  of  Wassel  Grove,  belonginy  to  Messrs.  Geo.  Pell  and  Co., 
discovering  the  Thick  ooal-^both  of  which  look  very  promising, 
and  are  now  sunk  to  aboat  half-way  to  ^e  coal — more  than 
4,000  acres  of  the  thick  seam  may  be  considered  proved  ;  and 
this  assurance  will,  no  doubt,  give  a  fresh  impetus  to  ad- 
ditional search  even  further  Honth  than  those  now  in  operation. 

\  ery  mpid  strides  are  now  heing  made  in  developing  tiio 
thin  scams  over  severtil  thousund  aciesi  of  previously  unex- 
plored ground  on  Cannock  Chase,  which  is  now  being  inter- 
sected by  canals  and  railways  in  every  direction,  and  having 
direct  communication  ^vith  the  more  immediately  coaU 
consmning  district  of  the  "  Black  Country."  These  tliin 
seams,  however,  are  speedUy  exhausted  as  compared  with 
the  Thick  coal  seam. 

A  scheme  for  proving  the  continuity  of  the  coaliield 
nuderneath  the  Permian  on  the  downthrow  side  of  the  Great 
Western  boundary  fault  at  Essington,  on  the  property  of 


Digitized  by  Google 


26 


PBOBABLK  XXnSKBIOH  OF  OOALVUU). 


Mr.  H.  C.  Vemon_,  ir  now  in  course  of  formation.  It  is 
proposed  to  foiui  u  fund  for  tliis  purpose,  by  subscriptions 
from  all  the  udjoining  land-owners  likely  to  be  benefited  by 
Bucbi  a  proof,  upon  the  same  principle  as  Mr.  Dawes's  scheme 
at  Hales  Owen.  In  this  case  it  is  proposed  to  drive  from  the 
existing  coal  workings  on  tho  upthrow  side  of  the  great  fault 
which  lie  at  a  depth  of  about  200  yards  from  the  surface, 
across  the  fault  into  tho  Permian  district,  some  200  or  300 
yards  horizontally,  and  then  bore  up  or  down,  in  tlie  lii»]>e  of 
discovering  the  position  of  the  Coal-measures  uuderueath. 

There  is^  however,  a  mach  more  comprehensive  scheme 
for  extending  the  coalfield  and  exploring  the  whole  POTmian 
districts  lyiufy  between  the  South  StaSbrdshire  Coalfield  and 
the  Warwickshire  and  Shropshire  Coalfield,  particulars  of 
which  may  be  found  in  the  Transactions  of  the  Dudley  and 
Midland  Geological  Society  for  June,  liSiio,  p.  7l^. 

To  attempt  to  estimate  the  probable  duration  of  the  coal- 
field, whilst  these  somewhat  important  recent  additions  are 
heing  added  to  it,  would  be  mipossible;  but  it  may  be 
observed  that  such  additions  are  not  keeping  pace  with,  the 
enormous  consumption  and  consequent  rapid  destruction  of 
the  parent  portion  of  the  coalfield. 

In  a  very  valuable  paper  read  by  Mr.  Wra.  Mathews,  in 
August,  1800,  before  the  Institute  of  Mechanical  Engineers 
at  Birmingham,  after  obtaining  the  best  evidence  on  the 
subject,  he  estimated  the  then  duration  of  all  parts  of  the 
coalfield  at  an  average  of  about  forty  years  from  that  period. 

There  can  be  no  doubt  but  that  in  one-half  those  number 
of  years  a  very  large  portion  of  the  earlier  developed  part  of 
the  coalfield  will  be  totally  and  for  ever  exhausted.  As  for 
instuice,  the  mines  in  the  nei^ihboui'hood  of  iiibton,  Coseley, 
Tipton,  Wednesbury,  Oldbury,  West  Bromwich,  Buckmore  and 
Brierlcy  Hill  are  being  fast  worked  out,  and  in  twenty 
years  hence  will  be  well-nigh  totally  exhausted. 
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The  minerals  prodncod  in  this  district  are,  doubtless,  amouff 
the  most  valuable  of  the  United  Kingdom  :  

The  Ironstone  measures,  together  with  the  seams  of  coal, 
form  a  mixture  from  which  iron  can  be  made  of  an  imsur- 
pasaable  quality,  and  have  placed  this  foremost  amouif  the 
iron-making  districts  of  the  countiy. 

To  giro  Homo  idea  of  the  vast  productions  of  a  particular 
locality  ut  this  coalHeld,  it  may  be  mentioned  that  the  coal 
and  ironstone  gotten  there  realised  n  commercial  value  of 
£20,000  pur  acre.  This  was,  however,  in  the  davs  of  South 
Staffordshuie's  greatest  prosperity  —  before  so  luany  other 
^stncts  had  successfully  manufactured  iron  at  a  less  cost 
though  not  of  a  superior  quality,  to  that  of  South  Staffordshire. 

It  IS  to  be  regretted  that  the  mines,  which  toffether 
produced  this  almost  incredible  result,  are  now  nearly 
exhausted.  ' 

^^/jferring  to  the  various  measures  of  coal  and  ironstone. 
It  will  bo  better  understood  by  separating  the  coalfield  into 
fire  divisions,  to  shew  where  the  various  measures  hereinafter 
ipoken  of  are  located,  as  they  do  not  uniformly  exist  over 
the  whole  coalfield;  and  in  some  cases  where  they  are  the 
same  seams,  they  vary  much  in  position,  and  differ  in  quality, 
m  some  m stances  htnng  better,  and  in  others  inferior. 

The  liicasures  particularised  in  this  paper  are  those  only 
which  ai  e  generally  worked,  and  for  the  following  purposes, 
viz. 

1st.  For  domestic  purposes. 
2nd.  For  miilring  g^g^ 

3rd.  For  numufactuiing  purposes. 
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Division  No.  1. 

The  northern  bouudury  of  this  southern  division  is  formed 
by  a  line,  drawn  from  West  Bromwicb  (on  the  eastern  side  of 
the  coalfield)  throagb  Tipton  and  Deepfields^  to  ibe  western 
&iiltj  near  Sedgley. 

The  Goal  mid  Ironstone  measnres  existing  onder  this 
division,  are  as  follows,  via. 

1st.   Brooch  Coal.  4th.  Heathen  Coal. 

2nd.  Thick,  or  Ten-yard  Coal.  5th.  A\nTitc  Ironstone. 
8rd.  Gubljin  Iroii.'^to-ne.  Otli.  Xcw  Mine  Coal. 

The  economic  uses  of  these  difterent  seams  of  coal,  which 
are  all  bituiaiiious  are  vari<.ais.  Aiilliraeite  i'r  not  found  here, 
nor  does  the  district  contain  Gunnel  coal  of  any  value. 

Irf.  Brooch  CoaL— This  seam  of  coal  is  of  very  superior 
quality,  exceedingly  hot  and  swift  burning.   It  is  used  ex- 

cbisively  for  domestic  purposes,  and  has  always  realised  a 
liiLrh  price — at  one  time,  as  much  as  15s.  per  ton  at  the 
colliery.  It  mn«?t,  however,  be  borae  in  mind  that  a  ion  of 
coal  ill  this  district  is  not  20  cwt.,  but  mostly  2o  or  27  cwt., 
as  gauged  in  boats,  which  is  the  most  frequent  mode  of 
carriage.  This  will  account  for  the  high  price  obtained  for 
coal  in  this  coalfield.  The  seams  are  generally  estimated  to 
produce  1,000  tons  per  acre,  per  foot  in  thickness;  whereas, 
in  other  districts,  the  averaire  ])i-c)dnce  is  1,200  tons,  at  the 
least,  because  sold  by  machino  weight.  It  is  to  bo  regretted 
that  one  imitbi-m  weight  of  20  cwt.  per  ton  is  not  adopted 
thro  ugh  oat  the  kingdom.  It  is  a  faronrite  coal  in  Birming- 
ham,  and  the  counties  of  Worcester,  Gloucester,  and  Hereford; 
but  the  supply  now  is  very  limited,  and  the  coal  known  as 
the  *^  Cannock  Chnse  Dee}),"  hereafter  referred  to,  and  which 
60  much  retiembles  it,  is  supplying  its  place. 

2nd,  Thick  or  Ten-yard  Coal. — ^This  maguiiiceut  seam  of 
coal,  which  has  been  worked  to  a  very  considerable  extent 
from  an  early  date,  is  composed  of  ten  or  more  beds,  to  which 
different  names  are  applied,  and  which  are  as  follows,  viz 

1st.  Roofs  Coal,  Gth.  Foot  Coal. 

2nd.  Top  Shpper.  7th.  John  Coal. 

3rd.  White  Cn^l  8th.  Stone  Coal. 

4th.  Lambs  and  Low  Coal.     9tli.  Slipper  and  Sawyer. 

5th.  Brazils.  10th.  lienches. 
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Nos.  1,  2,  3,  4,  and  9  beds  aro  the  mofit  pure,  and  of 
excellent  quality,  and  adapted  for  the  most  delicate  manu- 
fectiircs  of  the  ^Ti«11and  Counties,  from  the  annoalinnf  of  a 
needle  to  the  weiiiiiig  of  a  frun-barrel.  This  coal  is  used  raw 
(or  uncoked)  for  smekiiig  in  the  blast  furnaces,  and  other 
particular  uses  in  ironworks,  as  well  as  for  domestic  purposes. 

To  this  coal  much  of  the  credit  is  due  for  the  superior 
quality  of  iron  produced  in  South  Staffordshire. 

The  other  beds,  Nos.  5,  6,  7,  and  8,  are  not  so  pure  and 
good  in  quality,  and  aro  used  for  less  important  purposes  in 
connection  with  ironworks. 

No.  5  fBr'i-iJsj  is  ill  much  reqncst  for  use  m  reverb eratoiy 
fdi-uaces,  for  which  it  is  well  adapted. 

No.  10  (the  lowest  hed),  though  good  in  quaHatf,  is  always 
destroyed  by  being  cat  «way  by  the  miners,  to  get  through 
the  overlying  beds. 

This  peam  of  coal  has  always  realised  a  high  pricOj  being 
preferred  to  any  other  for  iron  manufacture. 

It  wa*?  certainly  the  first  coal  worked  in  this  district,  at 
tiie  bui  l'uce  outcrop,  for  domestic  use  j  and,  from  a  very 
interesting  book,  by  Bad  Dndley^  it  appears  it  was  first  used 
by  him  in  the  place  of  charcoal^  for  smelting  iron  ore^  iu  1620« 

4fh.  Heathen  Coal.  —  This  seam  of  coal  is  of  very  fine 

qualitv,  nTul  tho  best  for  making  gas,  and  is  n«od  raw,  for 
smelting  purposes,  and  is  also  the  best  coking  coal  of  tho 
coalfield,  the  cokes  being  used  for  malting  and  other  par- 
ticular purposes. 

Wt.  New  Mine  Coal.—^JliUB  seam  of  coal,  where  found 
workable  in  this  division,  is  much  inferior  in  quality  to 
tho«5e  above  described,  but  is  ranch  used  in  mills  and  forges^ 
for  the  puq)oses  of  which  it  is  well  adapted. 

It  is  anticipated,  from  information  obtained  from  im- 
portant sinkings  now  being  made  to  the  suiilh  of  this 
division^  that  these  valoable  measures,  which  have  been 
worked  here  with  snch  success,  will  be  fonnd  to  exist  under 
a  considerable  area. 

Should  this  bo  the  case,  at  the  present  consumption 
these  seama  will  last  another  Hfty  years,  at  least. 

DmsioN  No.  2. 

The  southern  boundary  is  formed  by  the  line  describing 
the  northern  boundary  of  No.  1  division,  and  the  northern 
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boundary  by  a  line  from  West  Bromwich  Old  Church,  through 

Wedncsbury,  Darlaston,  to  the  nortli  <>1"  nilstnn,  into  tho 
western  fault,  a  littio  to  tho  south  oi"  Wulvcrliamptou. 

The  measures  existing  under  this  division  are  as  follows, 
viz. : — 


1st.   Thick  Coal. 

2nd.  Gubbin  Ironstone* 

3rd.  HoathoTi  Cofil. 

4th.   Now  Mine  Iroiistoiic. 

6th.  Kew  Mine  aud  lire 
C%Goal. 

6th.  Fire  Clay  Balls  Iron- 
stone. 


7th.  Fire   Cflay  Coal 

Holders. 
8th.  Poor    TiobtTis  and 

A\  hitc  li'onstoTie. 
9th.  Bottom  Coal. 
10th.  Gubbin  or  Balk 

Ironstone. 
11th.  Blue  Flats  &onstone. 


The  first-montioned  seam  of  coal  iu  No.  1  division  (Brooch 
coal)  docs  not  exist  in  this  division,  or  in  any  other  part  of 
the  coalfield  hereinafter  referred  to. 

The  remarks  made  with  reference  to  the  Thick  coal  and 
Heathen  coal  in  No.  1  division  will  suffice  for  the  same 
measure  in  this  division ;  but  over  the  greater  part  of  the 
area  in  this  division  the  New  Mine  coal  in  in  connection  with 
another  seam,  called  the  Fire-clay  rf)al,  the  latter  being  below 
it,  but  only  separated  from  it  by  a  thin  band  of  bat. 

These  two  seams  together  rorm  a  very  important  measure, 
from  three  to  folir  yards  in  thickness,  and,  being  of  a  purer 
and  more  superior  quality  to  the  New  Hine  coal  of  No.  1 
division,  are  used  raw  for  smelting  purposes,  and  are  much 
preferred  for  other  special  uses  in  ironworks,  and  realise 
a  high  price. 

9th,  Bottom  Coah^This  seam  is  not  equal  in  quality  to 
the  New  Mine  and  Fire-clay  coal,  and  is  generally  used  for  less 
unportant  purposes ;  in  some  instances,  for  mill  and  forge 
purposes,  for  calcining  ironstone,  for  burning  lime,  bricks,  &c. 

Division  No.  3. 

The  southern  boundary  is  formed  by  the  line  of  the 
northern  boundary  of  No.  2  division,  and  the  northern 
boundary  by  a  hne  drawn  from  Rushall  to  Bloxwich,  into 
the  western  fault,  at  Wednesflcld  Heath. 

The  measnreR  of  coal  and  ironstone  under  this  division, 
are  as  follows,  viz. 
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1st.  Heathen  Coal. 

2nd.  Brown  Ironstone, 

S5rd.  Now  "NFine  ditto. 

4tli.  Yard  Coal. 

5tli.  Four-feet  Coal. 


7tli.  Bottom  Coal. 

Sth.  Gubbiii  ironstone* 

^th.  BluL flats  ditto. 

10th.  Silvortlireads  ditto. 

11  th.  Diamouda. 


6tli.  Poor  Robin's  Ironstone. 

IH.  "Heathen  Coal.  —  This  seam  is  the  first  below  tlie 
surface  of  this  division,  ftnd  is  simflar  in  qoality  to  tlie  same 
seam  in  JSos.  1  and  2  divisions,  but  is  not  of  the  same  thick- 
ness ;  and  being  near  the  surface  is  tender,  and  more  expensiye 

to  work.    It  is  n^^ed  for  the  same  pnrposes  as  the  same  seam 

referred  to  in  No.  1  division. 

4th.  Yard  Ooaf. — This  seara  corresponds  with  the  Isow 
Mine  coal  of  the  two  former  divisions.  It  is,  however,  much 
superior  in  quality,  and  realises  a  higher  price  fur  domestic 
purposes,  makiDg  gas,  and  raw  in  the  furnaces  for  smelting. 

5/^.  Four-feet  Coal. — ^This  seam  exists  here*  some  distance 
below  tlio  Yai  d  coal,  and  corresponds  with  the  Fire-clay  coal  of 
No.  2  division,  being  similar  in  quali^,  and  is  used  clueflj  for 
nulls  and  forges. 

7th.  Bottom  Coal. — This  is  a  vory  impoT'tant  soara,  cor- 
responding with  the  Bottom  coal,  and  Bottom  coal  holders  of 
No.  2  division,  which  are  there  separated  hy  a  considerable 
thickness  of  strata,  the  latter  beiu^  seldom  worked,  but  are 
here,  in  one  seam,  elerra  feet  in  thickness. 

It  is  specially  adapted  for  mill  and  forge  purposes,  and 
being  the  cheapest  coal  gotten  in  South  Staffor<uhire  is  much 
used  at  the  present  time  in  many  of  the  ironworks. 

The  mines  in  this  division  vary  more  in  commercial  valno 
than  in  finy  other  part  of  the  coalfield,  being  much  injured  by 
the  "  trap  ruck,"  or  "  basalt." 


The  southern  boundary  is  the  line  forming  the  northern 
boundary  of  No.  8  division,  and  the  northern  boundary  by  a 
line  from  Goscote  or  Bmdiall,  into  the  western  &ult,  near 
Camiock. 


DmsioM  No.  4. 
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The  monsnres  lying  in  this  divij^ion  aro  kno^v^l  as  tho 
Easington  tuul  Wrrley  miucs,  and  tlioso  at  present  being 
worked  are  us  follows,  viz. : — 

1st.   l^lnck  ( I u])l)iii  Ironstone.    4tL.  Bench  Coal. 
2nd.  Biovvu  Ironstone.  5th.  Bottom  Coal. 

'3vd,  Cannel  Coal  6th.  Four-feet  Coal. 

This  portion  of  the  coallield  is  of  considerable  extent  and 
iiuportanco,  containing^  many  valuable  measures  of  coal  and 
ironstone^  which  have  not  yet  been  extensively  worked,  and 
which  are  now  being  looked  forward  to  for  the  supply  of  the 
ironworks  in  place  of  that  portion  of  the  coalfield  so  nearly 
exhausted.  It  is  remarkable  that  the  coal  seams  aro  similar  in 
number  and  (torrether)  in  thickness  (though  considerably 
separated  by  strata),  aud  in  some  instances  in  quaUty,  to  the 
Tliick,  or  Ten-yard  coal ;  and  the  seams  of  coal  and  ironstone 
existing  in  No.  3  division,  doubtless  exist  below  them ;  it  is, 
tiierefore,  impossible,  at  present,  to  estimate  the  commercial 
value  of  this  part  of  the  coaltield. 

3r(f.  Cannel  Coal. — Thin  is  a  very  supenor  coal  for  domestic 
purposes,  in  good  demand,  and  realises  a  high  price. 

AtJi,  Brooch  Coal, — ^This  seam  is  similar  in  quality  to  the 
last  one. 

5//,. — Bottoin,  or  Eighi-fcd  Coal — Tliid  is  a  very  sinmcf 
superior  coal,  and  very  suitable  for  domestic  and  smelting 
purposes,  and  fur  the  latter  it  is  extensively  used. 

6^^.  Fov/r-feet  CoaL — ^This  is  a  valuable  seam  of  coal, 
and  resembles  in  quality  and  is  the  thickness  of  the  "  slipper 
andsawspa"  of  tho  "thick,  or  ten-yard  coal/'  and  is  suitable 
either  for  domestic  or  smelting  purposes. 

Division  No.  5, 

Will  be  tho  part  lying  north  of  No.  4  division,  extending 
to  Kugeley,  being  the  northern  limit  of  the  South  Stafford- 
shire Coalfield,  and  is  generaUy  known  as  the  Cannock  Chase 
District.  Several  valuable  measures  of  coal  and  ironstone  exist 
here,  and  the  following  are  being  extensively  worked,  viz. 

1st.   Yard  Coal. 
2nd.  Shallow  Coal. 
3rd.  Deep  Coal. 


Digitized  by  Google 


I 


i 


IBOKSTONE  AMD  LIHS3T0ME  MSASUllfiS.  33' 

lit.  Yard  Ooal.-^1%a  seam  oonespondB  wi^  Uie'  jard 
coal  of  No.  8  divimoii,  and  is  eqiud  to  it  in  qualify,  and  used 
fbr  domestio  purposes. 

2nA.  Shallow  Coal. — This  seam  corresponds  with  the  upper 
portion  of  the  bottom  coal  of  No.  3  division,  but  is  of  bettor 
quality.  It  is  used  for  domestic  purposes,  iiiiiis,  and  forges, 
and  suo  for  steam  purposes. 

3rii.  Deep  Coal. —  This  seam  exists  about  twenty  yards 
below  the  shallow  coal,  and  corresponds  with  the  lower  jmrt  of 
the  bottom  coal  of  No.  3  division,  but  the  quality  is  much 
superior  to  it  j  indeed  it  is  now  considered  one  of  tho  most 
important  seams  raided  in  this  coalfield.  It  is  very  similar  in 
ciiaracter  and  quality  to  the  brooch  coal  of  No.  1  division,  as 
before  stated,  and  is  in  great  demand  in  the  local  and  distant 
markets,  and  realises  a  very  high  price. 

The  area  of  the  two  last-named  diyisions  is  equal  to  abont 
40  square  mile??,  and,  at  an  average  estimate,  contains 
3O0,0OU,0UO  tons  of  coal,  besides  ironstone,  and,  at  tho  average 
auuual  produce  of  2,500,000  tons  (wliirh  is  equal  to  one-fourth 
of  the  present  output  of  the  South  Staffordshire  Coalfield, 
according  to  recent  returns),  will  last  a  period  of  one  hundred 
years. 

IBOVSTOKB  HEASTJBE8. 

The  ironstones  of  this  coalfield  are  argiliacoons.  They  vaiy 
in  quality,  some  containing  a  larger  per  centncro  of  iron  tlian  j 
others ;  but,  when  smelted  together  in  the  i  uruaces  in  proper  ■ 
proportions,  form  mixtures  which  work  so  mildly  that  they  will 
produce  iron  of  the  finest  quality. 

The  per  centage  of  iron  contained  in  them  varies  from  80,  .  | 
bat  is  mostly  from  40  to  50  per  cent. 

The  average  yield  of  any  of  these  measures  is  not  large, 
but  of  about  an  average  of  1,800  tons  per  acre  per  eacli  scam. 
It  is,  therefore,  costly  in  production  compared  with  other 
districts  where  the  yield  is  much  greater.  Tho  analysis  of 
these  Tariona  ironstones  will  be  found  in  Dr.  Percy's 
MstaHm?gy. 

LUflflVON]!  (BILITRIAN). 

Two  measures  are  worked  in  various  parts  of  this  coalfield, 
the  first  being  called  tho  thin  bed,  which  is  from  four  to  five 
yards  in  thickness. 
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It  is  principaHy  nsecl  as  n  f\ux  in  the  hln^t  fnrnncos,  and 
also  is  made  into  lime,  for  hydraulic  and  other  purposes. 
The  other  or  thick  bed  is  eleven  yards  in  Hiickuess,  and  is 
made  into  hme,  and  extensiyely  UBcd  lor  building  and  agri- 
oaltiinil  puiposes. 

Fortuer  and  detailed  information  of  the  coal  aad  ironstone 
measures  in  this  district  will  be  found  in  that  part  of  the 
vnlnnl^lo  Memoirs  of  the  Gcolocrical  Survey  rela^Sg  tO  tho 
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The  Sontli  Stafibrdalure  Coalfield^  sitaated  on  somo  of  the 
lughest  table-land  in  England,  oontainn  a  drainage-area  of 


Bowley  tiiroagli  Dudley  to  Sedglej  and  Wolverliampton  forms 
the  natural  watershed  of  tlio  district,  and  before  the  surface 
was  disturbed  by  mmes,  canalB^  railways,  &c.,  the  area  on  tho 
8011th,  containing'  Halesowen,  Cradley,  The  Lye,  Brierley 
Jtlui,  iSothertonj  and  Gomal,  was  drained  by  the  Stour  and  its 
tribntarieB;  the  area  on  the  north,  oontaining  Oldbury,  Tipton, 
Bflston^  Darlaston,  WiUenhaU,  Wednesfield,  Walsall,  and 
Wedneabury,  by  the  Tame  and  its  tributaries  ;  while  tho  area 
on  the  extreme  north  of  the  coalfield,  containing  Church- 
Bridg-e,  Norton,  Cannock  Chase,  liednesford,  and  "Rrercton, 
was  drained  by  the  vSaredon,  Beutloy,  Stow,  Crane,  and  Bilston 
brooks. 

It  is  difficcdt  to  say  to  trhat  extent  these  aieas  have  been 
altered  by  artificial  caoses,  but  the  canals  alone  have  absorbed 
the  flow  from  twenty-five  square  miles ;  railway  embankments 
most  also  have  caused  considerable  modification,  and  the 
immenae  amount  of  water  pumped  from  the  mines  must  have 
greatly  interfered  with  the  natural  drainage.  Still,  in  spite  of 
all  the  many  diilcront  channels  into  which  the  natural  drainage 
has  been  diverted,  there  is  no  reason  to  believe  that  the  aver- 
age amoont  of  water  carried  off  the  district  has  been  materially 
W(Bcted.  With,  the  exception  of  the  water  supplied  from  a 
distance  by  the  various  Water  Companies,  the  only  source  of 
the  supply  of  water  is  the  rainfall,  nTid  although  n  large  por- 
tion of  the  amount  that  penetrates  the  surface  falls  to  a  lower 
level  than  formerly,  and  is  now  lifted  to  the  surface  by  artificial 
means,  it  only  makes  a  somewhat  longer  circuit  without  any 
increase  of  qoantitY.  The  rainfall  in  South  Staffordshire  is 
leas       jn.  masiy  piaoes  nearer  the  coastj  and  has  not  averaged 


about  125  square  miles. 
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for  eic^hteen  months  more  thnn  twenty-two  inches  per  annmn. 
At  this  rate  the  whole  quamiiy  talhng  on  the  125  8({u:ire  miles 
of  tho  coal-field  woald  not  exceed  108  niillioDs  ui"  gallons  per 
day  of  twenty-four  hoars.  This,  therefore,  with  the  addition 
of  fonr  million  gallons  for  water  delivered  by  the  Water  Com- 
panies, in  all  112  million  gallons,  is  a  tolerably  accurate  esti- 
mate of  the  total  daily  water-supply  of  tho  district. 

The  streams  flowin^j  off  tlio  district  are  estimated  to  dis- 
charge on  an  average  about  titry-twu  iiiilHon  gallons  per  diem, 
and  the  amount  carried  off  by  the  various  canals  probably 
amounts  to  about  another  ten  million.  The  entire  quantity  of 
water  therefore  flowing  from  the  coal-field  is  about  sixty-two 
million  gallons  per  diem,  leaving  only  fifty  million  gallons  for 
evaporation  and  percolation.  The  amount  of  percolation, 
however,  as  tested  by  the  amount  pmnpofl  from  tho  various 
mines,  is  ascertainerl  to  bo  fifty  million  gallons  per  diem,  of 
which  thirty-seven  miUiou  hnd  their  way  into  the  canals,  and 
the  other  thirteen  millions  into  the  natural  water  channels. 
It  is  perfectly  clear,  therefore,  that  the  amount  of  water  in  the 
mines  cannot  be  due  merely  to  the  rainfall,  and  the  only  way 
of  accounting  for  it  is  to  adopt  the  conclusion  that  an  immense 
amount  after  having  been  pumped  out,  finds  its  way  hnck  into 
flio  mines  to  be  repumped.  As  the  amount  flowiug  oil*  the 
district  together  with  the  amount  pumped  from  the  mines  is 
about  equal  to  the  total  amount  of  the  rainfall,  leaving  nothing 
whatever  for  evaporation,  it  follows  that  the  amount  w]u(£ 
finds  its  way  back  into  the  mines  is  about  equivalent  to  the 
amount  of  evaporation  over  125  square  miles. 

Tho  preat  bnlk  of  tbo  water  pumped,  as  well  as  a  portion 
of  tlic  surface  drainage,  is  received  by  the  canals.  With 
regard  to  the  disposal  of  this  water,  it  would  be  impossible  to 
obtain  trustworthy  information  without  returns  of  the  lockage 
from  all  the  various  outlets  where  the  water  is  passed  off  with- 
out being  pumped  back  to  the  opposite  side  of  Hie  lo(^. 
Allownnee  would  also  have  to  be  made  for  evaporation  from  po 
•  largo  a  watcr-snrfneo,  for  tho  quantity  used  for  most  of  the 
engines  in  the  district  for  which  tho  canal  forms  the  source  of 
supply,  and  for  the  amount  abstracted  by  various  works  along 
the  banks.  It  is,  therefore,  almost  impossible  to  estimate 
correctly  the  real  amount  carried  off  by  the  canals ;  but  if  it  be 
taken  for  granted  that  all  the  water  whidi  finds  its  way  into 
tbcTH  eiflur  remains  there  or  is  carried  out  of  tho  district,  it 
materially  increases  tho  difficulty  of  accounting  for  the  amount 
of  water  found  in  the  mines. 
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The  foregoing  figures  are  somewhat  oonjectural,  bat  in 
connection  with  certain  more  clearly  ascertained  facts  in  refer- 

enr  tn  the  coalfield,  they  throw  considerable  li^ht  on  a  great 
eviiwith  wliich  coalma?ters  have  to  contend, — the  return  into 
the  mines  of  water  that  has  once  been  pumptd  out  of  tlieni. 
The  whole  of  the  coalfield  is  more  or  less  thickly  jiertorated  by 
shai'ts  or  dislocated  by  mining  operations.  The  (iui  laee  is  in 
manj  places  divided  into  catchwater  pits  by  the  deposit  of  spoil- 
banks,  in  which  the  water  must  accumulate  to  a  oonsideisble 
depth  before  it  can  run  ofi^— as  although  the  "  crowning  in" 
of  old  workings  often  causes  a  depression  of  the  ground  above 
the  pits,  tlie  water-courses  Lave  to  be  maintained  at  tlieir  old 
level, — and  perhaps  even  more  fi-e(|uently,  extensive  "  swaffs^* 
are  to  be  found  from  which  the  water  has  no  means  of  escaj)e 
except  by  percolation  throngh  the  bottom.  In  fact  it  may  be  . 
said  that  eveiy  mining  operation  in  the  district  has  contributed 
more  or  less  to  the  construction  of  a  drainage  system  for  the 
flooding  of  the  mines. 

Formerly  the  mines  were  so  rich  in  mineral,  and  the  shirk 
niado  in  fretting  tlie  coal  was  so  plentiful  before  the  demand 
arose  f<.»r  its  employmeut  in  svurking  engines  in  wtn-ks  uncon- 
nected with  the  mines,  that  pumping  the  water  I'rom  the  pits 
was  felt  rather  as  an  annoyance  than  a  hea^  additional  expense. 
Year  by  year,  however,  as  the  quantity  of  water  to  be  raised 
increased,  more  and  more  engines  have  to  be  employed,  and 
the  cost  of  fuel  is  continually  increasing.  With  the  assistance 
of  the  various  ])roprietors,  jiarticulars  have  l)een  obtained  of 
nearly  all  the  engines  m  the  district,  and  the  following  calcula- 
tions, hused  on  ascertained  data,  will  give  an  idea  of  the  present 
magnitude  of  tilus  item  in  the  cost  of  production. 

The  amount  of  water  raised  by  pumps  or  barrels  in  the 
district  daily  is,  as  already  stated,  about  fifty  million  gallons. 
The  weight  of  this  enormous  quantity  of  water  is  no  less  than 
220,000  tonf  ,  or  nearly  ten  times  tlie  weight  of  the  coal  raised 
in  the  same  timo.  About  5,0UU  horse-power  is  required  to  lilt 
it  from  the  various  depths,  representing  plant  and  muehiiu  ry 
to  the  value  of  about  half  a  milUon.  The  annual  expenditure, 
including  interest  on  capital,  incurred  in  lifting  this  mass  of 
water  is  £125,000^  or  about  3f<i.  per  ton  of  coal  produced  in 
the  district.  In  many  cases,  of  course,  this  amount  represents 
merely  a  fraction  of  the  real  cost  of  pumping,  nnd  almost 
every  colliery  has  its  own  tale  to  tell  of  difticulties  sui  tnounted 
or  found  to  be  insurmouiitable  with  regard  to  raiding  the 
water,  of  labour  fruitlessly  wasted,  or  of  expense  unnecessarily 
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incurred.  Very  often  the  qnantity  of  water  to  bo  raised  waa 
merely  a  matter  of  vague  estimate,  or  a  large  ^'  pound  "  had  to 
be  pumped  before  the  regular  "come"  was  ascertained,  so 
thatj  while  in  some  instances  insuiiicient  engines  were  iirsfc 
erootedf  it  more  frequently  happened  that  larger  ones  were 
employed  than  were  ultimately  found  necessary.  Some  of  the 
most  serious  difficulties,  again,  have  been  met  with  inpmnping 
from  mines  that  have  been  worked  before  and  allowotl  to  be 
"drowned/^ — the  ''poundroom"  in  such  cases  having  so 
greatly  increased  as  frequently  to  render  the  task  of  emptying 
the  pit  almost  hopeless.  Sometimes,  too,  the  operations  havo 
hoeiD.  brought  to  a  standstill  by  the  extremely  corrosiye  natnze 
of  the  water  that  has  loi^  remained  in  old  workings,  which 
has  eaten  into  the  iron  of  tiie  pnm]^s  and  rods,  and  rendered 
necessary  the  use  of  brass  working- baiTtls  at  a  greatly 
increased  cost.  These  and  manv  other  difficulties  have 
enhanced  the  cost  of  pumping  in  a  large  jn-opoHion  of  cases ; 
but  the  principal  difficulty  after  all  has  always  been  the  absence 
of  combined  effort  on  the  part  of  the  various  proprietors^  and 
the  want  of  some  ready  means  of  adjusting  the  charge  in  pro- 
portion to  the  benefit  received.  I^ccdfies  must  always  be 
experienced  in  raising  water  from  the  mines,  bnf  combirtod 
action  miglit  at  least  prevent  the  water  once  pumped  from 
finding  its  way  back  into  the  ])lts,  and  could  not  fail  to  confer 
an  appreciable  benefit  on  the  public  and  the  coalmasters  them- 
selves. It  is  trae  that  combined  action  on  a  limited  scale  has 
frequently  been  attempted,  but  in  not  a  few  such  cases  the 
burden  has  fallen  not  on  those  who  received  the  greatest 
benefit,  but  on  those  who  but  for  some  combined  action  of  the 
kind,  would  havo  been  wholly  unable  to  brmg  their  miTu  r:il 
wealth  to  bear  at  all.  One  of  the  most  important  questions 
arising  out  of  the  present  arrangements  is  with  regard  to 
sur&ce  watercourses  over  the  property  of  the  others,  since 
without  such  watercourses,  it  is  often  impossible  that  a  mine 
can  he  worked.  Fortunately,  in  this  particular^  the  Canal 
Companies  with  their  Parliamentary  powers  and  direct  interest 
in  keeping  their  canals  wutci  tight,  have  afforded  most  oppor- 
tune a.siislauce.  The  brooks  and  streams  were  in  many 
instances  destroyed  by  mining  operations  as  natural  outlets  for 
the  water  pumped  from  the  mines,  and  but  for  the  canals^ 
many  mines  would  have  been  totally  destitute  of  any  available 
means  of  getting  rid  of  the  water  from  their  engines,  unless 
their  proprietors  could  have  constructefl  and  maintained  artifi- 
cial channels  for  the  purpose.  The  canals^  however^  do  not  by 
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any  means  supersede  the  necessity  of  united  action.  Ck>uld  the 
mines  in  the  South  Stafiford^irc  coalfield  havo  been  worked 
from  the  first  on  one  ooiD|dfite  system  of  dninage^  there  can 
he  no  doabt  tiiat  an  hnmense  ttmonnt  of  capitu  and  annual 
ezpenditnre  ndght  hare  been  saved^  and  the  cost  of  pnmjniig 
reaiiced  to  something  like  Id.  instead  of  3f(2.  per  ton  of  cofd. 

In  tbc  present  coal  district  it  may  perhaps  be  already  too 
late  to  remedy  the  evils  her©  pointed  out,  and  any  sweeping 
change  in  the  existing  drainage  system  would  possil^ly  be 
attended  with  an  expense  which  it  is  now  not  worth  while  to 
incur*  It  mnst  not  be  forgotten^  however,  that  the  ezhaoBtion 
of  the  coalpits  now  in  operation  will  at  no  distant  day  have 
proceeded  to  such  an  extent  as  to  render  mining  a  profitable 
speculation  in  new  districts  which  have  hitherto  offered  no 
sufficient  temptation  to  commercial  enterpn'so.   Whenever  tho 
time  shall  have  come  for  conducting  operations  iu  a  new  nrofi, 
it  is  to  be  hoped  lliat  if  individual  proprietors  arc  found 
unwilling  to  unite  for  the  purpose,  the  Legislature  will  consult 
the  pnblic  interest  by  insisting  on  the  adoption  of  a  general 
comprehensive  system  of  drainage^  and  thns  avert  the 
erOs  fiam  which  the  Sooth  Stafiforashire  ooalfield  has  so 
eevorely  snffered* 
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STATISTICS  OF  THB  MABEETABLE  PBODUCTS 

OF  TEE  COALFIBLD. 


Coal. — In  his  last  Report,  ^fr.  J.  P.  Baker,  Inspector  of 
Mines  for  the  district,  gives  tlio  total  niimljor  of  collieries  in 
South  Statfordshire  as  540.  He  estimates  the  amouTit  of  coal 
raised  at  10,306,000  tons,  but  explains  that  this  amount 
includes  the  ooal  consumed  on  the  collieries,  the  colliers' 
allowttnoe  coals,  ice,,  and  also  the  residue  of  the  screened  coal 
which  is  burnt  as  waste  on  the  pit  mounds^  and  which  is  put 
down  at  1,344,800  tons,  leaving  for  madretable  coal  raised 
from  the  mine,  8,861,200  tons.  Mr.  R.  Hunt,  in  the  last 
volume  of  Mliu  ral  Sl"ti-<ticH,  makes  the  number  of  collieries 
523,  and  tho  total  amount  of  coal  8,203,351  tons.  No  doubt 
the  calculations  of  both  these  authorities  have  been  made  with 
great  care  and  detail;  but  there  are  so  many  contin^ncies  to 
Be  taken  into  account  that  it  is  impossible  to  amve  at  any 
exact  statistical  ticcount  of  the  coal  annually  produced.  This 
arises  mainly  from  tlio  fact  that  there  is  in  South  Staffordshire 
no  regular  statute  weight  adopted.  A  boat  load  is  reckoned 
at  20  tons,  but  owing  to  differences  in  structure,  boats  are 
made  to  hold  quantities  varying  from  20  to  30  tons  each.  The 
above  estimates  are  reduced  to  statute  tons ;  but  it  is  next  to 
impossible  to  get  at  the  average  boat  burden  of  tho  district 
for  a  year.  Without  attempting  to  determine  which  of  the 
above  estimates  is  the  most  accurate,  we  can  best  take  Mr. 
Hunt's  as  the  basis  of  our  calculation  with  respect  to  the  coal 
con.sumed  under  miscellaneous  heads,  including  the  coal  used 
in  all  mannfuitures  except  iron — ^in  ooUiery  work,  for  domestic 
purposes,  &o.  These  items  rm[>resent  a  total  of  8,602,406  tons 
per  annum.  The  amount  used  in  the  manufacture  of  iron  is 
easily  estimated.  Deducting  the  quantity  of  coke  imported 
from  South  Wales  and  the  North  of  England,  2^  tons  of  coal, 
short  weight,  will  be  required  for  each  ton  of  pig  iron 
produced.    At  the  present  rate  ot  manufacture  the  annual 
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produce  of  iron  is  estimated  at  740,000  tons,  which  would 
require  1,850,000  tons  of  coal.  The  quautity  of  coal  used  in 
producing  the  855,000  tons  of  finished  iron  turned  out  in  this 
diatriot  annnaUj,  will  require  2,671,875  tons  of  coal,  allowing 
2i  tons  of  coal  long  weight,  ^S!"^  ^  avoirdupoise, 
to  each  ton  of  finislied  iron.  The  total  produce  per  annum 
wiU  then  be  : — 

Tons. 

HisoolIanoooB  ...  3,002,100 

Piff  Iron   1,860,000 

Finished  Iron  a^671,87S 

Tlotel   ...  BtlMjm. 


Ironstone. — ^llie  iron  ores  of  this  district  are  not  so  abundant 
as  formerly,  as  the  heds  ore  wt>rked  out  over  considerable 
areas.  The  qnantity  raised  durincr  the  past  year  is  estimated 
by  Mr.  Hunt  at  948,000  tons.    The  produce  at  the  present 

time,  owing  to  the  greater  activity  of  the  pig  iron  mannfac- 
tnvp.  is  probably  at  the  rate  of  above  a  million  tons  per  annum. 
The  quautity  raised  last  year  would  certainly  be  considerably 
below  the  average. 

BagshM  for  Paving  and  oiher  Purpoie$.^Tke  quantity  of 
Rowley  and  other  Basaltic  stone  quarried  for  paving  purposes, 
is  ahout  70  to  80,000  tons  per  annum. 

I^ire  C///y."— This  mineral  is  chiefly  raised  in  the  neigh- 
bonrhood  of  Stourbridge,  Brierley  IliU,  and  the  Lye.  It  is 
estimated  that  100,000  tons  are  raised  per  annum. 

Ztm^one.— This  scarcely  belongs  to  the  marketable  pro- 
ducts of  the  coalfield,  as  the  greater  portion  of  it  is  obtained 
from  the  Silurian  rocks  along  the  confines  of  the  disti-Ict. 
About  250,000  tons  are  raised  for  lime  burning  and  .smelting 
purposes  ;  but  considerable  quantities  are  also  imported. 
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There  are  in  this  distinct  throe  distinct  groups  of  Limostono 
Rocks,  each  haviiif^  several  memhoi-R  or  distinct  beds  of  stone, 
Beparated  bv  shaly,  Bbaly  noduluij  aud  tiaggy  partings  of 
TuiouB  thicaoiesBeSy  all  belonging  to  the  upper  Bilniiaai 
Ibnnaticni* 

The  U^per  Silurian  series  of  Rocks  comprise  the  following, 
and  occor  in  the  stratigiaphical  order  in  which  they  are  placed 

below. 

At  the  base  of  the  Devonian  or  Old  Bed  BandstonOj  the 

Upper  Ludlow  ,  shale,  ito.  \ 

Aymootry  Limestone  | 

Lower  Ludlow  Shale   VUfiper  Bflnrian* 

Weniock  LimestoDO  shale,  &c.  i 

Woolbope  LbuMtOM  i 

At  ihe  base  of  these  occur  the  Canidoc  Baadatone,  the 
uppOTmost  member  of  the  Lower  Silurian  Bocks. 

It  may  considerably  assist  those  of  our  refers  who  are  not 
fiamiliar  with  geological  science,  to  better  nndorstnTid  tho  few 
remarks  wo  propose  to  m£^o  on  the  ocrun-ence  of  these  rocks 
in  our  o^vn  district,  by  inserting  the  tbliowing  diagitun,*  which 
represents  tiie  natnral  order  in  which  they  occur  in  the 
geological  serieB,  and  in  the  typical  districtB  of  ShropBhire  and 
Heremrdshire. 


▲         BCD  £  roa 

A.  Camdoc  Saiidstoue.  K  Lower  Lndlowj 

B  Woolhopo  LimG8tOO0>  V  Aymsatvy  ^■^"'ITltPIHf. 

C  Wenlcxik  Shale.  O  Upper  LndlOW. 

]>  We&lock  Lixnestono*  h  Devooiaa. 


•  The  diagram  is  ooidsA  ftOBi  a  MOtllB  ilk  fho  flOaiiw  ^yMm  off  Bll  Botteridk 
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Of  these  Upper  Sflnxwa  Boolcs  we  have  in  OUT  diBfancst 

Irt.  A  portion  of  the  Ludlow  dmsion^  locally  called  the 
Sedgley  Stone,  and  believed  to  be  the  equivalent  of  the 
Ajmeetiy  Idmeetone. 

2nd.  The  w}io!o  of  the  Wenlock  BoekB,  locally  knoim  as 
tiie  IhidUy  and  WaiUaU  8tone, 

3rd.  The  olliope^  represented  in  our  locaIiir|r  by  the 
Bmr  or  Ma/y  Mead  Limeigtone* 

In  our  district  the  Devonian  of  the  n-oological  series  is 
absent;  and  tlio  Coal-measures  are  found  to  rest  immediately 
on  our  Siltii  uin  Kocks. 

For  the  meet  part  these  rocks  do  not  appear  in  our  field  in 
such  a  traceable  regular  order  of  superposition  as  clearly  to 
prove  their  stratigraphical  relations.    They  occur  as  detached 
masses,  in  tlio  form  of  insulntod  rlorties,  basins,  and  terminal 
out-crops^   nbriiptly  driven  up  through  the  supcrincuinberifc 
Coal-measure«.     Thus,  from  any  mere  obsei'\'ation  of  these 
detached  limestone  masses,  it  would  be  quite  impossible  to 
determine  their  relations  and  place  in  the  geological  aeries. 
We  are  indebted^  in  the  first  place,  to  Sir  Boderick  Mnrchieon 
for  unravelling  those  «itffiftnlt  rockSj  the  determination  of 
their  relation  to  each  other,  and  for  the  knowledge  that  they 
are,  in  onr  district,  the  equivalents  of  certain  members  of  the 
Upper  Silurian  series,  as  typically  developed  in  Shropshire 
and  some  of  the  adjacent  Welsh  counties,  where  the  order  of 
siqperposition  is  disranctly  traceable.    And  these  deductions  of 
Sir  Boderidk  Mnrcshison,  formed  many  years  ago,  on  litfaological 
and  fossil  evidences,  have  since  been  fully  verified  by  the 
Government  Geological  Snrvej  of  our  district  undertaken  in 
1851. 

It  does  not  come  within  the  object  of  this  short  paper  to 
give  anything  like  a  detailed  description  of  the  occurrouce, 
fossils,  &c,,  of  these  rocks  of  oui'  district.  They  have  been 
already  so  faOtf  described  in  the  "  Silurian  System/'  and  in 
Ihe  second  edition  of  the  Geological  Survey  of  ^e  Sonth 
Staffordshire  Coalfield^  by  Mr.  J.  Beete  Jukes,  that  to  these 
works  we  most  refer  our  readers  for  information  which  oar 
limits  prevent  us  gi-ving. 

In  various  localities  within  our  district  we  have,  then, 
three  of  the  members  of  the  JPP®^  Silurian  formation 
represented  by  our  Limestones.  Tne  Aymestry,  represented 
by  the  to6kB  of  Scdgluy ;  the  WmllMk,  by  those  of  Dudley 
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and  Walsall;  and  tlio  WoolJw2)e,  finding  an  uquivalout  in 
^ose  of  Hay  Head,  in  the  Barr  Lunestones. 

The  A]imedry  Limeittov*-. — This  iiicniber  of  the  Ludlow  \ 
Rocks  finds,  as  we  have  said,  its  equivalent  in  our  Sedgley 
Limestone^  and  ahowB  itself  at  Sedgley,  at  Tomer^B  Hill,  and 
at  Hie  Hiiyes,  near  The  Lye  Waste,  abont  two  mOes  firom 

Stourbridge.  It  is  at  Sedgley  we  have  by  far  the  most  impoi*tant 

devclopraont  of  this  limestone,  which  is  thrown  up  in  the  form 
of  a  shallow  basiu  or  dish,  in  the  hollow  of  which  some  Coal- 
mcasure  sandstoiu  s  ww  found  to  repose,  as  represented  in  the 
following  section,*  diuwu  from  east  to  west  across  the  two 
terminal  ont-orops  of  these  Aymestry  Bocks. 


A  Ajmestry  or  Sedgley  Limeatone.  B  Cool-measnres. 
0  Lorwer  Ludlow  Bhale.  o  Wenlodc  Books. 


This  formation  consists  of  a  brown  or  blueish-groy  argil- 
laceous compact  shale,  the  beds  of  which  are  thick  and 
regnlarly  jointed.   Embedded  in  this  shale  is  a  band  of  dark 

brown  nodular  limestone  some  20  or  25  feet  in  thickness — ^the 

Sedgley  limestone,  wliich  has  been  for  many  years  extensively 

quarried  at  various  places  along-  the  lino  of  out-crop. 

The  writer  of  this  article  is  indebted  to  David  Forbes, 

Esq.,  F.K.S.,  for  the  folluuiug  analysis  of  this  limestone  : — • 

Carbonate  of  Lime   Bl  lO 

„          Magnesia    227 

n         ftotozideof  iron    2*15 

Alnmiiift    0*45 

Fhoaphoric  Acid    0-21 

Luolnble  Matter    13*38 

LoM  in  Aatalyiu  0*44 

100-00 


•  IVoiatiMMOllomortlMGMloBiaalSnrvey  of  Sooth  flliflbtMdre-^^ 
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In  ordefT  to  verify  these  resolts  another  analysis  was  maA», 
aSordxng  Yery  covroboratiYe  nmnbeTS,  viz. : — 

Carbonate  of  Lime   81*33 

„          Magnesia    2 '40 

„         Protoxide  of  Izoa    2.01 

AhwniTHfc       ...      ...              ...      ...  0*74 

Phoephoric  Acid      ...                 ...       ,„  0  20 

Ineohibla  Matter   •.  IS'Sift 


lOO-OO 


_  ♦ 

The  specimens  analysed  were  found  to  have  a  specific 
^^vity  of  2*75  at  60^  Fahrenheit^  and  were  taken  oat  of  the 
Uiick  beds  at  KlUs'.-^  quarry,  Seilgley. 

This  rock  ditiern  considerubly,  not  only  in  its  lithological 
stmctnre  but  in  its  orf^anic  rcnituns,  tVoin  our  district  repre- 
sentatives of  the  Weulock  limesitoues.     it  is  much  more 
f^ompact^  has  fewer  partingB^  and  oconrs  in  thicker  beds, 
and  contains  fewer  corals  but  many  more  shells.  When 
freshly  broken  the  colour  is  a  blueishgreyj  but  on  weathering, 
or  by  the  action  of  air  and  water,  it  acquires  a  more  or  less 
deep  brown  colour,  due  to  the  oxidation  of  the  protocarbonate 
of  iron  which  outers  into  its  composition.    VVhen  burnt  it 
produces  a  dark-culoui-ed  lime,  locally  called  the  "  Black  lime," 
and  makes  a  very  durable  stucco  and  mortar,  particularly  for 
hydraulic  purposes.     ''If  used  in  wiicultnre/'  says  Sir 
11  !  •  rick  Murchison,  "  its  apphcation  should  be  Umited^to  the 
liffht  lands,  which  it  enriches  by  its  argillaceous  as  well  as 
cScareous  ingredients." 

Tlio  limestone  of  Turnci-'s  Hilf  and  The  Hayes  does  not 
essentially  dirter  from  that  of  Sedgley,  except  that  it  is  less 
abundant  and  of  inferior  quality,  being  still  more  argillacoous. 

The  quarries  at  present  in  work  are  those  of  Mr.  John 
EUis,  Mr.  Henry  Newton,  Mr.  James  Johnson,  and  Mr. 
Joseph  Baker,  Sedgley,  and  Messrs.  Fisher  Brothers,  The 
Hayes^  by  whom  also  the  lime  is  burnt  in  open  kilns. 


The  TVc /flock  Limesfone. — The  equivalent  of  thin  limestone 
IS  found  at  Dudley,  Dudley  Port,  and  Kowley  ;  Hiu-st  Hill  and 
Cinder  Hill,  near  Deepfields  ;  Kough  Hay,  near  Darlaston ; 
at  Darlaston  Green,  Wednesbury,  Walsall,  and  at  Uirchills, 
Ruiihall,  and  Daw  End,  near  Walsall.  Its  exact  depth 
below^  that  of  the  Aymesiary— or  Sedgley — has  not  been 
tacartBined,     £Vom  data  laid  down  under  the  Geological 
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Survey,  Mr.  Jukos  thinks  that  tho  thickness  of  the  shale,  or 
bavin,  which  separates  these  two  limestones  may  probably  be 
800  or  1,000  foet,  and  on  this  assumption  he  has  drawn  his 
Sihiriaii  section  of  the  South  Staflfordamre  field. 

This  limestone  appears  in  our  district  as  two  bands  of  BoHd 
ooncretionaay  and  flaggy  limestone,  called  the  7Mn  and  Thick 
measures,  separated  by  beds  of  shale  more  or  less  flaggy,  with 
calcareous  nodules  and  concretions.  At  the  Wren's  Nest,  tho 
Thin  measure  is  upwards  of  25  feet  thick,  separated  by  06 
feet  of  shale  from  tne  Thick  measui'o  of  hmestono  of  39  feet. 
At  Walsall  the  Thin  measare  is  found  to  be  firam  10  to  12  feet 
iSiick,  the  intermediate  shale  from  120  to  135,  and  the  Thick 
measure  from  30  to  34  feet. 

At  the  other  places  where  these  Wenlock  hmestono  bands 
occur  in  the  region  about  Dudlev,  it  is  said  they  diticr  very 
considerably,  both  in  thickness  ami  distance  from  each  other, 
from  those  of  the  Wren's  Nest,  Dudley  Castle,  and  Walsall. 
At  Hurst  HjU  both  the  beds  are  thinner  and  nearer  together. 
At  Dudley  Port,  at  Mr.  BagnalPs  pits,  there  are  two  limestone 
beds — ^the  upper  27  and  the  lower  24  feet  thick — cresting  one 
on  the  other.*  Other  workings  in  the  neighbourhood  also 
show,  we  are  informed,  great  variations  in  the  thickness  and 
position  of  these  limestone  beds,  but  we  are  not  able  to  state 
on  reUable  authority  in  what  that  diflerence  exactly  consists. 

At  Dudley  and  the  Wren's  Nest  these  measures  of  lime- 
stone have  been  thrown  to  the  surface  in  a  dome-shaped  form, 
and  have  heen  extensively  quarried  in  open  workings.  The 
stone  is  now  obtained  by  tunnels  driven  from  the  old  work- 
ings, as  well  ns  by  shafts. 

The  following  section,t  drawn  across  the  south  end  of 
Dudley  Castle  Hill  and  the  centre  of  the  Wren's  Nest  Hill, 
shows  the  wvf  in  which  this  formation  ooours^  and  its  Imie- 
Btone  beds  driven  up  in  that  locslily. 


*  nMflonrMtnflH  of  thto  statement,  made  on  theanthoriljorifr.  IbIm  tee  Oeologfoal 
llaioiiror  S(mth8tain»rdahlre— OnioiklBf  enqninr  ak 
till6Bi^IwasinfbImed1}y  an  old  miner,  of  the  name  of  WoodhoaMb  who  wa  ii  tta  etnhng 
ofwr.BMrnaU'apit,  and  had  worked  in  thia  mine,  that  tha  inaMnw  cf  ■toneteiatwo  beda, 
but Itat^eirnnitodUiickneasifl  only  about el^jBzda.  AJtltr.QXbtif»plt.^ASAU^fiaan 
•  qnarler  of  a  mile  of  Mr.  BaRnaU's  shaft,  the  lama  ummmuiw  of  elglit-7>ra  rtoiawMaoti 
and  at  a  depth  of  aix)ut  80  fcx<t  hclnw,  another  bed  of  limestone  waa  readhed,  IS  yaraa  la 
thickness.  Thofto  two  Xmii*  of  limeritutic  axe  donbtleaa  the  lame  as  the  two  UuMtoine  bands 
which  appear  at  Dudiny,  the  Wren's  Neat^  and  In  tta*  Walsall  district ;  and  I  believa  that 
the  moasnie  of  limcatono  now  heing  woffcad  at  Mr.  Bagnnll'a  pit  ie  the 
nilnii  nfthn  alinTn  anil  that  thn  thlrt  iiiwwm  nf  Himiif iim  will '  ~  " 
tte  WBM  dflplh  M  at  Mr.  CHJoTa  dMft. 
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A  Coal-measnres.  I       c  Wenlook  LimeetaiMi. 

B  Ifower  Ludlow  Shale.  |        n  Wenlock  Shale. 

We  are  again  indebted  to  Mr.  David  Forbes  for  the 
fbDowu^  anfl^TsiB  of  the  tiiick  measure  of  tliiB  Umestone  o£ 
Dudley  and  the  Wren's  Nesfc 


The  JhulU  y  Castle  Stone. — A  compact  limestone,  of  a  dirty 
greyish  colour^  and  haying  a  specific  gravity  of  2 '70  at 
60^  FahreiLheit,  is  g^erally  very  fossfliferoos,  and  Is  inter- 
Bbaiti6ed  with  partmgs  of  shale.  The  least  fossiliferons  and 
most  homcgeneoiis  part  chosen  for  analysis  afiorded  the  foUoir- 
ing  percentage  resiuts : — 

OaiboBUitoof  Limo   gO'OO 

„  Magnesia    1.26 

Alomisa  and  BeaqaksidMof  ItQiin.      ...  2*80 

Phosphoric  Acid                                    ...  0.46 

Inaoluble  Matter                       ,   613 

Wate,aiMiie]ii*tar,aBdIioii   076 

100*00 

"  The  inaolnhle  matter,  as  in  the  Sedgley  stone^  appean 
to  be  notlmig  but  shale  entangled  in  the  limestone.  Altnongh 
the  alnmina  and  iron  were  not  determined  upon  separately  in 
fliese  analysis,  I  have  no  doubt  but  that  the  iron  is  dbuafly 
pieeent  in  the  st^te  of  carbonate  of  the  protoxide/' 

The  Wren*8  Ned  Stone. — ^lliis  limestone  comprises  many 
fossils,  more  espeoaally  oonds  and  trilobites,  and  is  in  com- 
paratively thin  seams,  united  into  a  largo  bed  by  thin  shaly 
partings.  It  is  of  a  bluoish  grey  colour,  and  possesses  a 
specific  gravity  of  2*67  at  60°  Fahrenheit.  From  a  specimen 
taken  out  of  the  centre  of  the  thickest  bed,  the  auolybiii  made 
shows  its  percentage  to  be  as  followB 

Oaribonitoof  Lims  m«      •„      *•»  7<4r64 

m  Magnesia     ...  2.51 
M       n  Tkotoxide  of  Iron  •••  1*68 

PhoBphoric  Acid  ,„  «,«  0-35 

IzMolnble  Matiter  20-03 

LaHi&ib»I|jrfk'    0-09 

lOOOO 
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Tho  insoluble  matter  was  the  same  as  in  the  Dudley 
linu'stonc,  an<i  it  is  ditiicult  to  obtain  oveu  a  moderately  large 
hand  specimen  free  from  this  intermixture. 

Some  very  iuteresting  results  in  the  use  of  the  Dudley 
limestone  as  a  flux  in  the  smeltinfr  of  the  South  Staffordshire 
ironstone  will  be  found  in  Dr.  Percy's  Metallurgy  Iron 
and  Steel  " — pages  tA  i  and  515. 

At  Dudley  Port,  Cinder  Hill,  Darla.ston,  and  Wcdnosbnry, 
the  stone  is  got  by  shaft.  At  Hurst  Hill  the  two  measures 
have  been  extensively  quarried  in  open  workings.  They  aro 
however  now  practically  abandoned,  a  little  only  of  the  thick 
measure,  whidi  is  of  yery  superior  quality,  being  extracted  at 
the  present  time. 

The  most  important  workings  in  this  part  of  the  field  are 
those  of  tho  Earl  of  Dudley,  at  Dudley  and  the  Wren's  Nest. 
The  other  pits  at  present  in  work  are  those  of  Messrs.  Jorncs 
Bagnall  and  Company,  Messrs.  Dixon  and  Burne,  and  Messrs. 
Simeon  and  Bradley,  at  Dudley  Port ;  Messrs.  Lloyds,  Forstersj 
and  Co.,  Old  Park  Gollieiy,  Wednesbury;  the  Darlaston 
Green  Steel  and  lion  Company,  Limited,  Darlaston;  and  Mr. 
Henry  Hunt,  Cinder  Hill,  near  Deepiields.  The  stone  is 
extensively  used  in  South  Staffordsliire  for  flnxiTTpr  operations, 
and  also  largely  burnt  for  agricultural  and  building  purposes. 

At  Walsall,  Kushall,  and  Daw  End,  this  limestone  crops 
out  at  a  gentle  angle  from  beneath  the  Coal-measures^  as 
represented  in  this  section  of  the  Walsall  out-crops. 


A  Gdfl-ineaaaret.  |       o  Wenlook  Limeataae  bandi. 

B  Lower  Ludlow.  I  Wenlocsk  Sbale. 

The  tliirk  and  thin  measures  of  stone  having  been  ex- 
hausted at  the  out-crops,  the  thick  stone  is  now  only  obtained 
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at  Walsall  and  the  BirchiUs^  "bf  shafts  at  deptlia  TBiying  from 
60  to  90  yards.  The  pits  at  present  in  working  are  those  of 
Mr.  B.  Orapper,  Mr.  J olin  Brewer,  jun.,  Messrs.  Harrison  and 
Webb,  and  Messni.  Thomas  Matthews  and  Co.,  by  all  of  whom 
the  stone  is  also  extensively  burnt.  Mr.  Crapper  has  furnished 
us  with  the  following  analysis  of  the  thick  measure  of  his 
mine : — 

Chemiofcl  WoAm,  WolTariiamptaii,  Ibjf  lOtii,  186^ 
Th0  feitowing  is  the  tmUt  gf  mj  aadysii  of  flifa  JAmttkhmni^ 


•40 

Orpnnic  Hatter      ...       ...       ...       ...  5'60 

Cartxnukte  Lima   76*40 

„       VlgBWfa.   1*10 

Oxide  Iron   ...  8*60 

Silica...      ...      ...  «..  19*00 


100-00 


The  aboTO  analysis  shows  this  to  be  a  limestone  of  excellent  qoalityp  wliidh 
■wi!!  yield  when  oeleiaed  a  lime  highly  eoiteble  for  hjdmilio  and  hMfljtfig 

{rarposes.   

J,  H.  8.  WILDSHITB. 

At  Kushall  the  workings  are  abandoned  and  now  filled  with 
water.  At  Baw  End  Mr.  George  Stronffitham  is  qnairyiug 
hoth  the  Thin  and  the  Thick  measnres  oi  stone,  the  former 
nsed  exclusively  for  fluxing  operations,  the  latter  burnt  in 

open  kilns  and  ovens,  for  building  and  agricultural  pnr]iosos. 
Mr.  John  Brawn  has  also  n  «Vi?ift  to  the  Thick  mine  of  this 
limestone,  by  whom  it  is  extensively  quarried. 

Mr.  George  Strongitham,  of  the  Daw  End  Lime  Works, 
has  kindly  famished  ns  with  the  following  analysis  of  lime- 
stones extracted  from  his  pits.  The  anSyses  are  made  by 
Dr.  F.  Wrightaon. 

The  first  specimen  analysed  is  from  the  upper  bed  of  the 
T}v.n  measure  of  hmestono,  and  was  found  to  possess  a  specific 
gravity  of  2*68  at  62^  Fahrenheit,  and  afforded — 

CailKmatoof  lame  63*98 

Alumina      1-00 

Pmtoxide  and  a  little  POTOxido  of  Iron  ...  517 
Fliogphateof  MagiMwia— 0-91  Phoq>horioAcad  1-70 
Magnesia  and  traces  of  Alkalies   ...       ...  1*41 

•Insoluble  EarthjT  Matter   25  66 

1-06 


100-00 


OgdSe  ef  Jmd,  end  tvaoM  or  Ume  eoA 
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The  second  specimen  submitted,  to  analysis  was  a  piece 
from  the  centre  of  the  Thin  measure,  used  ezolusively  as  a 
flux.  It  had  a  specific  gravity  of  2*70  at  62^  Fahrenheit^  and 
the  following  were  the  percentage  results : — 

Carbonate  of  Lime  ...       ...       ...       ...  Oo-.IB 

„            Magnesia       .    OIU 

Phosphate  of  Magno8ia-0-208  Phosphoric  Acid  0-39 

AluiuiDa       ...        ...       ...        ...       ...  0"40 

Protoxide  and  a  liitle  Pcroiside  of  Ixm    ...  1  37 

•Inaolublo  Earthy  Matter    I  SO 

Alkalies  and  Loss  on  Aualjsis    0*35 

100-00 


Tho  third  specimen  analysed  was  taken  from  the  centre  of 

tho  Thick  measure  of  limostono.  The  pporific  pfi^aYity  was 
found  to  be  2  085  at  Tahrenheit,  and  the  following  its  per- 
centage constituents : — 

Carbonate  of  Lime     .„                            ...       ...  93"17 

Phosphate  of  Limo  0*24  Fhosphorio  Aoid  0*62 

Phosphate  of  Protoxide  of) 

Iron  and  u    littln  Man- V  0-86  Ditto          ^tto  2'61 

ganeee  and  Alomiiia  ...)—— 

1-10 

...  «-7a 

...  TrttOM 

99-92 

The  limostones  of  Walsall  and  Daw  End  are  used  principally 
for  building  and  agricultural  purposes,  in  which  a  large  trade 
is  now  being  carried  on  at  both  places. 

The  Woo]li<fpe  Limestone. — This  limestone  occurs  at  a 
certain  depth  below  that  of  the  Wenlock  rocks,  Irom  which  it 
is  separated  by  beds  of  shale  known  as  the  W unlock  shale. 
In  our  district  this  shale^  more  or  less  Haggy  and  concre- 
tionary, chiefly  of  a  rusty  grey,  sometimes  of  a  blueish  colour, 
rises  from  beneath  the  Wenlock  limestone  beds  at  Walsall,  at  a 
gentle  anglo  to  the  east,  ultimately  throwing  to  the  snrfaeo  at 
Hay  Head  a  series  of  limestone  beuids^  locally  called  the  Jiarr 


*  OndMiog  of  Sttloft  Mid  jUsnlna..  OkU*  or  bOD,  iiaa  tn0M  0^ 


*Lasoloble  Earthy  Hatter 
Mftgnerift  and  .AHmliew 
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Liiiifstone.     At  one  time  some  doubt  existed  u 
logical  relation  of  these  rocks — ^to  wbich 
series  they  belonged.   And  to  show  the 


importance  or  an  accurate  local  geological  ^ 

knowledge,  nnd  liow,  if  the  professional 
geologists  were  consulted,  much  useless 
labour  and  expenditure  of  ca])ital  might  ^ 
ofleii  be  saved,  we  may  mention  that  < 
onfy  a  few  years  ago^  a  shaft  was  driren  * 
to  a  considerable  depth  below  the  lime- 
stones of  Hay  Head  in  the  hope  of  reach- 
ing those  of  the  Wenlock  series.  Now, 
as  these  are  strati  graphically  above  those 
of  the  Hay  Head  series,  it  was  per- 
fectly absurd  to  sink  below  them  lor  the 
Wenlock  stone.  Yet  this  was  done^  and 
of  coane  resulted  in  fiialiire.  These  rocks 
at  Hay  Head^  there  can  be  Uttle  doubt, 
are  the  equivalent  in  our  district  of  the 
Woolhope  beds,  whose  place  in  the  geo- 
logical series  is  at  the  base  of  the  Wenh  >ck 
formation.  And  this  is  further  borne  out  il 
in  the  occurrence  in  the  immediate  neigh- 
boorhood,  and  a  little  to  the  east  of  the 
Hay  Head  ont-crop,  of  the  Caradoc  sand- 
stone^ the  base  rock  of  the  Upper  Silurian  j|l 
series.  Tlie  aimexed  diagram  shows  the  m 
way  in  which  these  several  rocks  occur,  j 
and  are  thrown  up  to  the  surface  ou  the  |{ 
eastern  boundary  of  our  field.  'I 
The  thickness  of  shale  which  separates  | 
til*'  Hay  Head  limestonee  from  those  of  yl| 
Walsall, — presuming  the  dip  from  Hay  |\ 
Head  to  Walsall  to  bo  at  a  mean  angle  ,';| 
of  5*-' — may  be  estimated  at  about  900  feet.  ^ 

The  stone  has  been  extensively  quar-  < 
ried  ail  ulous  the  line  of  ont-erop  at  Hay  * 
Head,  as        as  hy  nndergroona  ezcava- 
tions  near  to  the  Three  Crowns.   But  all 
these  working  are  now  abandoned. 

Some  years  ago  the  Rev.  T.  B. 
Adams,  r>f  Aldridge  Lodge,  sank  a  shaft 
in  the  low  ground  a  little  to  the  west 
of  the  out-crop.    The  following  section 
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of  this  siiikin^  has  been  sent  us  by  F.  F.  Clarke^  Esq.,  the 
present  propnetor  of  the  mine:^ 

Shale  or  Bat  20  o' 

Thin  Nodular,  and  Flaggy  Beds    ...     3  6 

8faale»Ao.   0 

Captain  BUme 

Shale   worked. 

««•  ■••  '•' 

Flag   "  0  41 

Shale   0  1 

A.  — Oaptein  Stone   12 

Shale  ...      ...    ^  ^  r  Sii-foot  Stone. 

B.  —Miadla  Stone   1  9  Woited. 

Shale   0  1 

C.  — Bottom  StoQO    ...       ...       ...  2  6^ 

8hale»Ao.    ...    ^ 

The  foHowing  analyses  of  the  limestonefl  of  this  workiag 
were  made  by  Dr.  P.  Wrightson 

'^Insolable  Matter       ...       ...       ...  ... 

Oridea  of  Iran,  detanninedand  Teelnined  mPb^^ 

Alumina         •••  ■■•  •••  ••• 

Fhosphato  of  Lime — 0*41  Phosphoric  Acid  

Carbonate  of  Lime   

Uaf^ncsia  and  Alkalies         ■  ■       ...  ... 

Hoistore,  Organic  Matter,  and  Loss ...  ... 

100-00 

B.— MIDDLE  STOKE. 
"Insoluble  MattaP  ...  •>* 

Oxides  of  Iran  ...      ...      ...      «•.               •»•  1'21 

1-70 

FhoBphato  of  L{nie-4>'907  ^osphorio  Aoid   1  -54 

Carbonate  of  L                                           ...  67*88 

Ifagneeia  and  Alkalies        ...      ...      ...  1*08 

Uoiafenvai  Ao*f  and  Iioaa       ...      ..<      ...      ...  0*79 

10000 

C— BOTTOM  STONE. 

*Insolnblo  Mattar   17-^ 

Oxides  of  Iron  ...       ...      ...    1'55 

Alumina          ...       ...       ...       ...       ...  8'18 

Phosphate  of  Llino— 0*86  RiOfpbflvio  Aaid...       ...  0*77 

Carbonate  of  Lime  75.85 

tKfgmammmaiA  A1fc*KMl„,        ,   1*40 

Jtmabm,  4o.,  and  Loaa    0-40 

loo-oo 


•  Composition  of  Insoluble  ilattcr  :— 

Alomina  and  Ozidee  of  Iron    jjy 

SiUdo  Ajcid.  and  Silica     97*10 

Mla^  Aanlftf ,  r-*  "       ^-^^  ...  -   TO 
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The  oxides  of  iron,  tho  magneaift,  and  alknliea  wore  eridently  derired  from 
the  ciay,  the  sajnple,  rcpresentiiig  the  bulk  and  not  the  pore  limestone,  being 
mil^  and  weathered.   The  aaa^ei  were  mede  with  e  tecihmiol  olpecU 


Mr.  "David  Forbes  has  kindly  furnished  iia  with  an  addi- 
Uonal  analysis  of  the  Bottom  Stone,  C,  of  thia  series. 

It  is  a  grey  compact  limestone^  and  was  found  to 
niecific  gravity  of  2*69  at  temperature  60^  FahrenlLeit^  with  the 
raiUowing  percentage  composition 

Orbonate  of  lime    80  29 

„  Magnesia        ...       ...       ...      ...  8*66 

„          Protoxide  of  Iron    8-49 

Alnmine         ...      ...               ...      ...      ...  0*36 

Vhoathofie  AoUL    O'lO 


(  smoe  8-66  \ 

i  AlimriiM,  Ag.  ...      ...  2'46i 


12*18 

100-00 


The  valne  and  importance  of  these  limestones^  though  very 
limited  in  tJiicimeiw  and  extent  as  compared  with  Uiose  of 
Dadley  and  Walsall,  have,  we  yenture  to  say,  neyer  been 
properly  tested  or  appreciated  in  a  commercial  point  of  view. 
As  a  flux  in  the  smelting  of  iron,  owing  to  the  small  per- 
centage of  phosphoric  acid,  the.«e  limestones  may  be  regarded 
as  the  beat  which  our  district  atibrds  for  such  operations.  In 
addition  to  this,  they  are  known,  experimentally,  to  supply  a 
most  valuable  and  dmable  hydranlio  cement,  a  cement  for  all 
hydruulie  purposes  perhaps  unequalled  by  any  in  the  country. 

With  respect  to  all  these  limestones  of  our  district,  tho 
following  note,  which  we  think  it  well  to  print  with  our  short 
notice  of  these  rocks,  was  appended  by  Mr.  JTorbes  to  his 
several  analyses  : — 

"As  all  the  limestones  are  extensively  employed  in  the 
iron  smelting  of  the  district^  the  importance  of  an  accurate 
knowledge  of  their  chemical  composition  must  be  sufficiently 
obvious.  It  would  seem,  however,  that  the  subject  had  not 
attracted  that  amount  of  attention  which  might  have  been 
expected.  It  could  he  of  little  avail  to  employ  iron  ores  and 
fuel  free  froui  phosphorus  (if  such  could  be  obtained)  if  we 
employ  as  a  £ux,  in  the  smelting  operations,  limestones  often 
containing  a  Tery  considerable  amount  of  that  so  deleterious 
element,  which  could  not  other  than  greatly  injure  the  quality 
and  value  of  the  iron  jwoduced.  As  far  as  the  analyses  go. 
Hay  Head  limestone  would  appear  the  best,  and  next  the 
Qodffej^  as  a       ^  iron  smeituiig." 


Digitized  by  Google 


BEPOET  ON  THE  lEON  TRADE  OF  SOUTH 
STAFFORDSHIRE,  1805. 

BT  JOHN  JONXS,  F.G.8., 
AMtMemt  BtertAaify  to  ^  Semik  Bk^pordMn  Irtnm<uter^  AuooitMon. 


HI8I0BZCAL  ACCOUOT. 

At  the  prest'ut  time  tlie  mineral  diftrict  of  South  Staffordshire 
and  East  W  orcestershire  is  eutitled  to  rank  as  the  oldest  iron 
xnanufactarmg  centre.  This  iiii|)Oiia]it  trade  was  one  of 
remarkably  bU)w  growth,  considerinff  tho  vast  quantities  of 
coal  and  ironstone  which  the  BritiaE  rooks  have  contained. 
It  is  well  known  thrit  the  Romans  were  acqnaintcd  with  tho 
principal  spots  where  iron  ore  could  be  obtained,  and  they 
also  manufactured  iron  extensively,  as  is  evident  from  the 
mounds  of  scoriae  and  cinders  containing  Roman  remains 
whicli  have  been  discovered  in  the  Forest  of  Dean  and  other 
districts.*  The  English  mano&ctnre  seems  to  have  been  first 
located  in  Sussex,  where  the  abundance  of  wood  afforded 
facilities  for  sinolting  the  ores  which  are  found  in  that  district. 
Camden  states  that  this  county  was,  in  his  time,  "full  of  iron 
mines  everywhere,  for  the  casting  of  which  there  are  furnaces 
up  and  down  the  country he  also  mentions  Yorkshire  and 
Soath  Staffordshire  as  iron-prodndng  districts.  At  this  period 
the  ore  was  reduced  entirely  by  means  of  charcoal,  and  hence 
large  quantities  of  wood  were  annually  conBumed  in  the 
neighbourhood  of  the  iron  fnmaces.  The  rapid  d(\<trnction  of 
forest-land  canned  by  this  manufacture  naturally  jiroduced 
some  apprehension  as  to  the  future  supply  of  fuel  for  general 
purposes,  and  in  order  to  economise  the  wood,  various  legal 
enactments  were  pat  in  force.  About  this  time,  however,  we 
attention  of  Dud  Dudley,  a  Staffordshire  ironmaster  of  that 


*  BoorbB,  rappoMd  to  maiik  the  lito  of  BonMa  ffomrorb,  ha»  \ma  tamA  war  tiM 
Old  Onroh,  Wait  Bromwicli. 
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period,  was  directed  to  the  feasibihty  of  usintr  pit-coal  instead 
of  charcoal  for  siueltiug  puii>oses.    The  town  <>f  Dudley  had, 
even  at  that  early  period,  attained  to  aumo  importance  as  a 
mauutacturing  centre,  uada,  horseshoes,  locks,  and  iron  being 
extensively  made  in  the  vicinity.   The  snbstitntioii  of  ooal  for 
wood  cluurcoal  in  the  iron  furnaces  was  first  attempted  at  Ihid 
Dudley's  fumaceSj  on  Pensnett  Chase,  and  afterwards  at 
Cradley,  where  a  furnace  was  erected  in  which  pit-coal  was 
exclusively  consumed.  But  reverses  of  various  kinds  prevented 
the  development  of  the  iron  trade,  notwithstanding  the  im- 
portant discoveries  which  Dudley  had  made.    His  new  method 
of  smelting  iron  enabled  him  to  manufacture  the  finished 
article  cheaper  than  the  charcoal  masters  could,  and 

hence  all  his  undertakings  were  met  by  a  detennined  resist- 
ance on  the  -paTt  of  the  neighbonring  manufacturers.  The 
elements,  also,  seemed  to  war  njrainst  him,  for  a  great  flood, 
unprecedented  in  the  history  of  the  district,  swept  iwvny  his 
works  at  Cradley.  These  he  quickly  replaced,  but  the  iio>:tility 
of  the  charcoal  masters  succeeded  in  driving  him  from  place  to 

Slace,  so  that  he  had  little  chance  of  following  up  the  important 
iscoveries  which  he  had  made.  We  find  him  establishing  a 
furnace  at  Himley,  then  another  near  Sedgley,  where  he 
a?«crt:s  that  he  snereeded  in  turning  out  Roven  tons  of  iron 
per  week.  His  new  works  were,  however,  scarcely  completed, 
when  a  mob,  instigated  by  his  opposing  mauufacturers, 
attacked  the  place,  and  quickly-  laid  the  whole  in  ruins.  For 
many  years  this  persecuted  mventor  passed  a  chequered 
existence.  He  repeatedly  solicited  the  Urown  to  grant  nim  a 
renewal  of  his  patent;  but  the  civil  wars  diverted  general 
attention  from  manufactures  and  commerce,  and  we  find  Dudley 
doing  active  service  in  tlio  Royalist  cause.  Soon  after  the 
Restoration,  ho  a«rain  settled  in  Staffordshire,  at  (ireen's 
Lodge,  Kingswinford,  and  he  states  that  near  it  were  four 
forges — Green's  Forge,  Swin  Forge,  Heath  Forge,  and  Cradley 
Forge,  where  he  was  practisbg  his  "  perfect  invention.'' 

Flot  states  that  after  Dudley's  experiments  w  'nh  pit-coal, 
a  German,  named  Blenstone,  built  a  furnace  at  Weduesbuty, 
in  which  coal  was  U9c<\  instead  of  charcoal ;  but  this  attempt 
does  not  appear  to  have  been  successful,  and  the  iron  trade 
of  the  district  continued  to  languish  more  and  more,  as  the 

3 lies  of  wood  decreased,  nntu  the  greater  part  of  the  irou 
in  the  country  was  imported  fi^m  Spam  and  Sweden. 
About  the  middle  of  the  18tn  centniy,  however,  the  applica- 
tion of  pit-coal  for  smelting  purposes  was  successlully  carried 
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out  at  Coalbrookdale  by  Abraham  Darby,  who  introduced  tho 
process  of  cokeinjw  the  coal  previous  to  patting  it  into  tho 
luiuace.  The  next  im^rtant  era  in  the  trade  was  the  im- 
provement  of  the  blowing  apparttfeoSj  which  qnioklj  followed 
the  invention  of  tho  steam  engine.  With  abundance  of 
available  fuel,  and  with  incrOMod  means  of  reducing  the  ore^ 
it  is  not  remarkable  that  tho  Iron  trade  soon  begtin  to  revive, 
while  the  make  of  charcoal  in  u  rapidly  diminished.  In  1788, 
South  Staffordshire  had  not  a  single  furnace  making  charcoal 
iron,  while  it  had  nine  fbmaces  where  pit-coal  was  used, 
tiiough  they  must  hare  been  on  a  small  scale,  as  they  only 
produced  abont  16  tons  of  iron  each  per  week.  The  numl)er 
of  cfaaiTOoal  furnaces  in  other  parts  of  England  was  24,  and  of 
those  using  pit-coal  44;  so  that  even  at  this  time  the  iron 
trade  was  not  nearly  so  extensive  an  industry  as  it  had  been 
before  the  Commonwealth.  The  last  ten  years  of  the  18th 
century  were  remarkable  for  the  ^preat  impetus  then  given  to 
the  iron  trade,  whidv  abont  that  tune  began  to  settle  down  in 
most  important  coalfields  of  the  country,  and  to  assnme  very  the 
nearly  the  same  geographical  limits  which  it  at  present  occupies, 
with  the  exception  of  the  newly  developed  North  of  England 
districts.  Thus  we  find,  in  171*0,  that  furnaces  wero  in  operation 
at  Apedale  and  Silverdale,  in  North  Stafford»hii*e ;  in  Cum- 
berland, Derbyshire,  Gloucester,  Hereford,  South  Wales^ 
Yorkshure,  &o.  In  Shropahire,  the  diacoTeries  of  Abraham 
Darby,  and  the  growing  fame  of  the  Coalbrookdale  Works, 
led  to  the  establisliment  of  manv  furnaces  in  that  locality. 
We  find  Old  Park,  Horsoli;i\-,  Lightmoor,  Coalbrookdale, 
Madeley  Wood,  Ketley,  Slu  dshill,  and  D(>nnin<^ton  Wood 
given  as  the  list  of  fcJhropshire  iron  furnaces ;  together 
wiUL  others  which  are  no  longer  in  operation*  At  this  time 
South  Staffordshire  is  represented  as  haying  14  fiimaoes; 
and  it  is  noticeable  that  among  these  were  soTeral  of  mucli 
greater  capacity  than  were  the  earlier  furnaces.  The  following 
is  the  list 


Level   1  Graveyard,  near  Dudley  1 

BrierlerHill   I  Dudley  Port   1 

Duffiela   2  Tipton   2 

Bilston   2  Gospel  Oak   1 

Bradley   3 

The  rapid  development  of  this  important  industry  towards 
the  close  of  the  IStli  century,  may  he  mainly  ascribed  to  the 
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discovories  of  Cort  and  otbors,  by  which  the  processes  of 
puddling  and  rolling  iron  were  satisfiactorily  accomplished, 
riiough  Cort's  patents  date  from  1784,  yet  the  influence  of 
his  inyentioiis  was  not  extensiyely  felt  until  some  years  later. 
M  the  (jommenoement  of  the  present  century,  we  find  thst 
the  list  above  given  had  been  increased  hj  the  erection  of  the 
following  blast  fbmaces 

Tipton    2 

^ton  Bloomfield    2 

WedneBbuiT   2 

Duffield   1 

Gomal  Wood    1 


BnerleyHm    1 

Wobrerhampton   1 

Dudley  Wood   5 

Bilston   1 


In  the  year  1800,  an  attempt  was  made  to  impose  a  duty 
of  208.  per  ton  on  pig  iron,  and  the  ironmasters  of  that  day 
combined  to  resist  the  tax.  Prom  the  statements  whtoh  they 
then  prepared,  it  appears  that  there  were  then  222  blast 
fumncos  in  Great  Britainj  of  wliicli  102  were  in  blast.  In  this 
district  there  were  12  furnaces,  producing  each  on  tho  nverago 
about  1,G0U  tons  of  iron  per  annum.*  From  this  period  up 
to  1829,  there  are  few  improvements  to  record ;  but  in  that 
year  the  sdbstitntion  of  hot  for  cold  blast  marks  a  most  im- 
poirtant  era  in  the  iron  trade.  This  invention  is  due  to  Mr. 
Neilson,  of  Glasgow,  and  to  it  may  be  ascribed  the  rapid 
development  of  tlie  manufacture  of  Scotcli  ])ig  iron,  as  before 
tliat  time  the  rich  black  bands  which  it  yields  could  only  be 
reduced  with  cou.siderable  diflicuity.  At  this  period  the 
number  of  blast  fmnaces  in  this  district  had  increased  to  123, 
and  of  these  39  had  been  built  since  1823.  A  careful  examina- 
tion of  ^e  Tarious  works  in  <j}K>ration  at  that  time  shows 
that  the  principal  existing  blast  furnaces  were  then  repre- 
sented. At  this  time  South  Staffordshire  was  making  above 
one-third  of  the  pig  iron  produced  in  the  whole  country,  and 
was  converting  the  greater  portion  iuto  merchant  iron.  The 
average  yield  per  furnace  was  much  higher  than  it  had  been 
early  in  the  centnir,  so  that  it  is  dear  much  larger  ftimaces 
were  being  erected.  Since  1880,  the  nmnber  of  bust  furnaces 
bas  increased  to  186;  but  leaving  out  those  which  are  not 
likely  to  be  again  worked,  the  number  of  furnaces  in  this 
distnct  may  be  put  down  at  170.  Daring  this  period,  however. 


*  A  fOTT  ycaTH  later,  or  about  1811,  Mr.  Hall  introdacod  oeriain  important  improromcnta 
b  P'l'iijliDK',  by  tbc  oBti  of  tap-ciader  and  iron  bottoms  for  the  ftimaoos.  This  process  ia 
itoenily  termed  "  pig-boUiiig, and  is  tbo  method  now  oniversaUjr  adopted  in  the 
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other  irou  producing  districts  liuvc  risen  into  importance,  so 
tibftt  the  relatlTe  amount  of  iron  smelted  in  this  locality  is 
much  lower  than  it  was  thirty  years  ago. 

The  following  list  of  blast  ftimaces  is  made  np  to  this 
date: — 


Barber's  Field,  Bilston    2    2 

BirchiUs,  Walsall   2    0 

New  Birchills,  WalsaU   5    2 

Bloxwich,  Walsall   2    0 

Bradley,  Bilston    2    2 

Brettell  Lane,  Stourbridge   2    2 

Broadwatera,  Wednesbury   3    2 

Borverux,  Bilstou   7    0 

Bilston  Brook,  Bilston   3     .  2 

ChiUicgton,  Wolyerhampton   4   5 

Moseley  Hole    3    0 

Bentley,  Walsall    2    5 

Capponfield,  Bilston   8    3 

Gold's  Hill,  West  Bromwich    2    2 

Conygree,  Dudley    3    3 

New  Level,  Briorley  Hill   3    3 

Cape,  Smethwick   ]    1  - 

CorbjTi's  Hall,  Dudley   4    3 

Corbyn's  HaU  New,  Dudley    4    2 

Corngreaves,  Birmingham   6    4 

Coscley  Hall,  BiUton    2    2 

Crookhay,  West  Bromwich   4   2 

The  Lays,  Stoorhridgc    3    2 

Darlaston  Green,  Wednesbniy    3    3 

Deopfields,  Bilston    3    2 

Dudley  Port,  Tipton    2    0 

Dixon's  Green,  Dudley    1    1 

Park  Lane,  Tipton    2    0 

Dudley  Wood,  Dudley   3    2 

GrovelaDd,  Tipton    1    1 

Hallfields,  Bilston   1    0 

Hatherton,  Bloxwich    2    1 

Herbert's  Park,  Bilston    1    1 

Horseley,  Tipton   2    2 

Ketley's  Dudley    4    0 

Old  Level,  Brierley  Hill   2    0 

Millfields,  Bilston   4    8 

Netherton^  Dudley    2    2 
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__    -  ^-r        «   -.  Furnace*  Built.  FornacM  in  Bl«at 

Netiierton  New,  Dudley   2    2 

Stour  Valley,  'Kpton    2    2 

Oak  Farm,  Kinsgwinford    2    0 

Oldbiirv   4    ...   .  3 

Old  Hill,  DiKllcy    2    0 

Old  Park,  Wednesbuiy    3  8 

Osier  Bed,  Bilston    3    2 

Park  Head,  Dudley   2   I 

Parkfield,  Wolverhampton   5    5 

Pelsall,  Walsall   2    1 

Pricstfield,  Wolvcrliampton    3    3 

Pnestficld  New,  Wolverhampton  .,.    2    0 

Prior's  Field,  Bilston    $    2 

Hough  Hay,  Darlaaton   8    2 

BoBsell^a  Hall,  Dudley   5    1 

Shnt  End,  Kin^swinKurd..   4    8 

Spring  Vale,  Bdston    3    2 

Stonefield,  Bilston    1    0 

Stow  Heath,  Bilston    4    2 

Tipton    2    2 

Tipton  Grreen    4    4 

Wednesbnry  Oak,  Tipton    3    3 

Union,  West  Bromwich    8    3 

WillenhaU   3    3 

Willingsworth,  Tipton   8    2 

Wolverbampton    3    2 

Woodtiide,  Dudley    3    2 

Withymoor,  Dudley   2    2 

Windmill  End,  Dudley   3   ].  3 

THB  OBEB  nSlD  IN  THS  MAMUIACTUKB  OV  IBOK. 

The  iron  manufactured  in  South  Staiiordbhiro  is  made 
from  the  following  ores : — 

a.    The  Native  clay  Ironstone  of  the  district. 
h,    Tlie  Brown  Haematite  of  North  Staffordshire. 

c.  Tho  Kcd  ihumatito  of  the  Ulverston  di'=?trict 

d.  Tlie  BiH  )\vn  Siliceous  liivmatite  of  NortbamptoBshire. 

e.  The  Clay  Ironstones  of  Isorth  Staflordsiiiire. 

In  addition  to  the  above*  a  considerable  quantity — probably 

little  less  than  60,000  tons— of  forge  cinder  is  used  by  the 
loakers  of  a  cheap  pig  iron. 
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Abont  two  millions  of  tons  of  ore  will  be  required  ammally 

in  this  district,  and  this  is  made  up,  M  nearly  as  can  be 
estimated^  in  the  following  manner  i-^ 


(a)  Native  Mine   948,500  tons. 

(bj  Brown  Hscmatite   868,000  „ 

(c)  Red  Hematite   50,000  „ 

(d)  Northampton  ore   200,000  „ 

(ej  North  Staffordshire   180,UUU  „ 

Cinder    150,000  „ 


1,896,500 


According  to  the  above  estimate,  it  is  apparent  that  more 
than  one-half  of  tlio  iron  raannfacturod  in  this  district  is  made 
from  native  ores.  Of  these  there  arc  several  varieties,  differing 
from  each  other  a  good  deal  in  com])osition,  and  hence  in 
value.  The  average  yield  of  ii'on  inuy  be  roughly  taken  as 
from  25  to  40  per  cent  of  ihe  ore,  thoaelL  occasionally  it  is 
higher  tlian  this.  The  following  detaus  of  the  ironstone 
measures  of  South  Staffordshire  are  mainly  taken  from  the 
Memoirs  of  the  Gbological  Snxrej > 

1.  — BroocJt  Binds,  immediately  beneath  the  Bmoeh  coal. 
They  contain  ironstone  only  to  the  South-west  ot  Dudley. 

2.  — Pins  and  Penriyeartk  Ironstone,  underlying  the 
Herring  coal. 

3.  — T/tt'  Gnhhin,  coming  in  below  tlu»  Thick  coal.  This 
is  one  of  the  most  widely  diffused,  and  one  of  the  richest  of 
the  beds  of  ironstone  in  the  diBtrict. 

4.  — New  Mine  or  White  Stone, — Immediately  under  the 
Heathen  ooal  is  a  light-coloured  ironstone,  oocnrring  in  largo 
nodnles  in  a  bed  of  day  or  dnnoh,  and  also  in  continnous 
bands. 

5.  — Pennystone  is  a  partial  band,  coming  below  the  aboye. 

6.  — I^iire^lay  BaUs,  occurring  in  largo  masses,  snrronnded 
with  argillaoeoas  matter. 

7.  — Poor  Bohin, 

8.  — Qvhhm  and  Balls  Ironstone  occur  between  Wolver- 
hampton and  Walsall,  under  the  Bottom  coal. 

9. '— Blue  Flats,  under  the  Singing  coal,  is  confined  to 
{he  central  portioii  of  the  district. 
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10. — IHar/umds  Irantione,  oocuzring  near  tJie  bottom  of 
the  Basteni  CJoal-meuore  series  in  this  district. 

The  varieties  in  these  seams  of  ironstone  are  very  great, 
and  hence  it  is  difficult  to  fix  on  any  analysis  of  a  single 
measure  as  representing  the  geneml  roiiiposition  of  the  same 
ore  over  tiie  whole  district.  The  elaborate  analyses  published 
imdor  the  auspices  of  the  Geological  Bnirey^  and  also  thoee 
oofntained  in  Dr.  Percy's  volume  on  the  iron  mann&ctnre^ 
fornish  fall  details  relatiye  to  the  general  composition  of  the 
native  ores. 

The  following  analyses,  however,  illustrate  the  composition 
of  the  most  important  Ironstone  measures  in  the  aeries  (£rom 
the  Creological  fcJunrey) : — 

OtOBBsa,  DVDunr. 

Protoxido  Iron    46'SO 

Protoxide  Manganese    1-44 

Ahnniiui      ...      ...      ...      ...       ...  0*44 

Xiimo  ...       ...       ...       ...       ...       ...  0*76 

Mwpieflia    0*94 

Oanxmio  Acid       ...                        ...  80*44 

Pliosphorio  Acid     ...    0*74 

8al|)ihiirio  Acid                                ...  trace. 

Sflkxi,  Soluble  in  Add    0*13 

Bieulphidaof  fcai   0*07 

Water    1-38 

Orgaiilo  Hatter    114 

Ignitedluaaluble  fieeidue  (^j^  ^JiJJ}  16-86 

GDBBIK  AND  BALLS  IBOKSIONX^  DABLASTON. 

Protoxido  Iron    49*30 

Peroxide     „          ...       ...       ...       ...  8*61 

Protoxide  MaagttieM   0*86 

AJnmina      0*84 

Lime   0*6© 

MagTienft                                       ^.  0*4S 

Silica   0'2S 

Potash    0*09 

Carbonic  Acid    82*05 

PhoKphoric  Acid      ...        ...       ...       ...  0*23 

Biaulphide  Iron                                   ...  0 13 

SulphidB  Zmo    127 

Water   0'66 

(Organic  Matter    0*64 


99*87 
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Tlw  LiflolnUis  Beaidiie  oobtained : — 

Pilira            .,,        „.    5'99 

^lutnind       •  *       ««•                          *«•  2*7X 

I^proadile  Iron        ...      ...      ...  0*21 

lAmo    0*17 

Magnesia    007 

FotMh    0-21 


9-3a 


Total  amoont  of  Iran   41'06 


BLUE  FLATS  IRONSTONE^  DAELASTON. 

Protoxide  Iron    42  34 

Peroxide    „  ...       ...       ...       ...  T-iT 

Protoxide  Mmffjutunm   112 

Alamtna      ...    ...  0*69 

Lime   ...    ...  8*89 

Magnesia     ...   1*48 

8ilA09f>««  »*«  »*•  0*3$ 

Gftribomo  Add    80*91 

Phosphoric  Acid      ,   0*25 

Bisulphide  Iron    0*06 

Watflp        ...      ...      ...      ...      ...  1*01 

Organic  Mat  tor        .    ...  0-56 

Igxdted  lusoloble  Besidne   15'd0 

Insoluble  Besidue  contains  :— 

Silica...    10S3 

Alnmina      ...       ...       ...       ...       ...  3 1)5 

Peroxide  of  Iron    0*11 

Potash    0-84 


16-48 


Total  amoiint  of  Iran   84*41 


It  is  (litHcult  to  ^ive  what  may  fairly  be  considered 
average  specimens  of  the  native  ores.  They  differ  in  com- 
position very  much  even  over  limited  areas,  and  many  of  tho 
liclier  Taridiiies  wre  only  partially  distributed.  The  ncher  of 
the  several  kinds  of  ironstone  enntnerated  are  in  considerable 
demand  for  tlie  manufacture  of  mine  pig  iron — a  term  which 
has  come  into  use  since  tho  importation  of  foreign  ores^  and 
the  employment  of  ciiKler  in  the  production  of  cast  iron.  It 
is  evident  that  these  native  oro^  nre  now  more  oxtcnsivclv 
and  exclusively  vised  in  the  prodiu  l  ion  uf  ii'on  than  was  tho 
case  a  few  years  a^o,  wheu  a  good  deal  of  attention  was 
devoted  in  this  district  to  the  maaiilkstore  of  a  cheap  iron> 
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instead  of  to  the  prodactioxi  of  aa  article  of  superior  quality^ 
which  it  is  well  known  Sonth  Staffordshire  could  do^  if  the 
native  ores  were  reduced  witliout  Ijeiiig  mixed  witli  imported 
varieties.  The  superiority  of  the  mine  pig  iron  is  shown  by 
the  prices  it  will  alwnv.^  roali<p.  wliu-li  will  be  found  00n> 
siderably  above  the  rates  oi  other  leading  districts. 

Cb)  The  Brown  Hrrmatito  of  North  Statfordshiro,  commonly 
termed  Frotrhall  Stono  or  Hydrate."  This  important  bed 
of  ironstone  occurs  lu  tiie  lowest  portion  of  the  true  Coal- 
measnree  in  the  neighbonrhood  of  Gheadle^  and  upwards  of 
one-half  the  produce  is  sent  into  South  Staffordshire.  It 
consists  of  two  principal  varieties,  the  red  and  the  black. 
The  latter  contains  more  bi  t:1|  hide  of  iron  than  the  former^ 
and  hence  is  inferior  in  quality.  ITiisore  contains  in  100  |>r»rts 
about  53  sesquioxidc  iron,  lime  14*61,  carbonic  acid  18"1 1,  and 
yields  of  iron  30*98  per  cent.  It  makes  a  superior  quality 
of  iron ;  and  the  lime  which  it  contains  is  generally  almost 
suflScient  to  flux  the  ore  without  the  addition  of  limestone  to 
the  burden  of  the  fbmace. 

(e)  The  Bed  Hcmiatite  of  the  UlTerat(m  district  is  somewhat 
eziensively  imported  into  South  Staffordshire.  This  mineral^ 
the  ses  qui  oxide  of  iron,  containB  from  85  to  95  per  cent,  of 
peroxide  of  iron ;  of  pure  iron  from  60  to  65  per  cent. 

(d)  Shortly  after  the  closing  of  the  International 
Exhibition  of  18.51,  Mr.  S.  H.  Blackwell  di.'^covered  extensive 
deposits  of  sihceous  hydrated  oxide  of  iron  in  the  oolitic  beds 
of  Northamptonshire  and  the  district  round.  The  ores  vary 
much  in  composition,  but  in  general  terms  it  may  bo  stated 
that  the^  contain  from  25  to  40  per  cent  of  iron.  The 
sesqnionde  of  iron  is  combined  with  considerable  proportions 
of  Ume  and  silica.  Large  quantities  of  Northiunptonshire 
stone  were  imported  into  this  district  a  few  years  ago ;  but  it 
is  not  in  great  favour  at  the  present  time,  as  it  is  asserted  by 
the  trade  that  though  it  is  cheap  enough,  yet  it  is  not  capable 
of  yielding  a  first-class  iron.  Thus  it  seems  probable  the 
importation  of  this  ore  will  gradually  diminish;  but  on  the 
otw  hand  there  are  some  mannfadmrerB  who  turn  their 
attention  to  the  production  of  a  cheap  kind  of  iron,  and  they 
naturaDy  consnme  a  conaiderable  quantitf  of  the  Northampton- 
shire ore. 


64  DnnsiNOBB  or  osib.-*<3qai.. 

Tbo  clay  ironstone  imported  from  North  Staflfordsliiro 
is  of  ;i  superior  quality.  Scvenil  of  the  varieties  yieldiiig^ 
nearly  4i!  [)cr  cent,  of  iron.  Some  of  the  ores  resemble  tho 
black  bands  of  Scotland  in  composition,  but  they  do  not 
contam  quite  so  mtu^bitummotts  matter  as  tlie  Sootoih  ores. 
ConsideFable  quantities  of  the  Bed  mine,  termed  Potterj  mine, 
are  also  imported  as  "  fettling  "  for  the  puddling  fiornaces. 

It  will  thus  be  seen  that  the  ores  employed  in  South 
StfifTordshire  differ  very  much  in  chemical  composition,  and 
hence  the  iron  produced  must  also  vary  in  composition  and  in 
value.  Indeed  almost  every  variety  of  pig  iron  is  manufactured 
in  this  district ;  though  the  majority  of  l£e  leading  firms  devote 
their  attention  to  the  prodnction  of  first-class  mine  pig  iron. 

In  addition  to  the  above-mentioned  ores,  a  targe  pro- 
portion of  the  ''tap  cinder,"  the  slag  produced  in  puddding 
&on,  is  used  in  tho  blast  furnace,  in  combination  with  a 
greater  or  less  proportion  of  ore.  The  economical  nse  of 
the  cinder,  which  wlis  formerly  a  waste  product  in  the  iron 
mauufactui'e,  originated  in  this  district.  Mr.  Benjamin 
Gibbons,  of  Gorbyn's  Hall  New  Furnaces,  bcin^  the  first  to 
employ  tiie  forge  cinder  in  the  manufacture  of  ^ig  iron.  For 
foundry,  and  many  other  purposes,  this  iron  is  partionlarly 
applicable ;  but  when  concerted  into  malleable  iron  it  proves 
a  very  inferior  article. 

COAL. 

The  South  StaSbrdshire  Coalfield  contains  several  seams 
of  valuable  fuel  within  a  short  distance  of  each  other,  and 
one  measure  in  particular  has  made  the  district  famous  for 

eor»reTitrntP(l  mineral  wealth.  The  Ten-yard  coal  i??,  as  its 
name  miplies,  about  30  feet  in  thickness,  though  generally  the 
actual  amount  of  workable  fuel  is  not  more  than  26  to  28 
feet.  This  valuable  bed  of  coal  m  composed  of  various  well 
defined  layers,  differing  from  each  other  very  much  in  structure 
and  composition  ;  but  the  whole  measure  is  very  highly 
valued  for  iron  smelting  purposes.  The  Heathen  coal  is  also 
extensively  employed  in  tho  blast  furnaces.  New  Mine  coal 
is  not  so  well  adapted  for  iron  smelting,  as  it  contains  a 
considerable  quantity  of  suljiliur,  but  it  is  now  extensively 
used.  The  South  Stailurdsime  coal  is  all  of  a  uun-cokiug 
quality,  so  thai  it  may  be  used  to  a  considerable  extent  in  a 
raw  etafce.  It  is,  however^  generally  converted  into  coke; 
but  Ihe  process  usually  adopted  is  of  a  somewhat  primitive 
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cliaracter.    Of  late  years  a  good  deal  of  attention  has  been 
devoted  to  the  coking  prooeBseSy  and  hence  the  wasteful 
metilLod  of  preparing  niel  for  smelting  purpoBOB  iB  now 
sapexBedod  by  much  more  economical  methooB  of  making 
oote.     In  some  cases  a  number  of  heaps  are  worked  in 
connection  with  one  stack,  into  which  all  the  gaseous  products 
are  conducted.     In  others  coking  ovens   aro  pxtonsivcly 
adopted,  and  the  small  coal  of  the  district  is  convened  into 
coke  of  a  superior  quality  by  admixturo  with  pitch,  or  a  Birinll 
proportion  of  the  ^Welah  coking  coal.    A  very  successiul 
mewod  of  conyerting  the  Thick  coal  slack — a  commodity 
which,  it  is  generally  difficult  to  deal  with  satisfiustorily— into 
coke  was  invented  by  the  late  Mr.  A.  B.  Cochrane,  and  is  now 
exclusively  adopted  at  the  Woodsidc  Works.    A  process  has 
also  been  recently  brought  out  for  cokiT^q-  the  Heathen  coal 
slack,  and  this  produces  a  very  hard  and  superior  kind  of  coke. 
As  a  rule  the  South  Staffordisiure  coal  is  remarkably  free 
from  impurities,  and  hence  it  is  peculiarly  adapted  for  the 
mannfactore  of  a  high-chiBS  iron. 

Solpliiir,  a  commcn  impiuify  in  coal,  is  only  present  in 
the  Thick  coal  in  the  proportion  of  about  0*75  per  cent.  The 
same  coal  yields  on  the  average  about  2  per  cent,  of  ash.  The 
immense  quantities  of  Thick  coal  and  other  slack  now  lying 
useless  on  the  pit  mounds  would  be  of  great  value  if  some 
eeouoniical  process  could  be  discovered  by  which  this  material 
could  be  converted  into  coke.  The  methods  at  present 
adopted  necessitate  the  importation  of  Welsh  coal,  or  the 
employment  of  a  considerable  proportion  of  tar,  and  thns  tibie 
cost  of  converting  into  coke  is  somewhat  expensive.  The 
antiquated  arrangements  of  the  South  Staffordshire  furnaces 
render  it  next  to  impossible  for  the  manufacturers  to  adopt 
such  improvements  in  coking  as  would  enable  them  to  use  up 
the  vahiable  matter  which  at  present  escapes  into  the  air,  but 
which  might  be  made  available  in  calcining  the  ore,  heating 
the  blast,  or  in  the  puddling  fbmaces,  &c.  In  many  cases 
there  are  no  means  of  patting  the  coke  hearths  near  the  forges 
or  famaces,  and  the  introdnction  of  new  processes  would 
necessitate  the  erection  of  expensive  oTons  and  nnmerons 
modifications  in  existing  arrangements. 

LIMfiSTONI. 

This  essential  mineral  is  found  in  considerable  abund- 
ance in  close  connection  with  the  Coal-measures,  though  it 
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dooR  not  belong  to  tlie  carbomt'orous  series.  The  South 
StaHV)r(l;sliire  Coal-moasiires  reposo  dii-cctly  npon  the  Upper 
Silurian  rocks,  which  form,  a  sorius  of  eminences  between 
Dudley  and  Sedglcj,  and  also  occur  in  the  neighbourhood  of 
Walsall.  It  is  generally  supposed  that  what  is  now  the 
central  portion  of  England  was  dry  land  during  the  deposition 
of  the  Devonian  and  lower  carboniferous  rocks,  and  thus  the 
true  Coal-measures  rcpo'^c  upon  the  upper  Tnembei*s  of  tho 
Silurian  svstom.  The  VVenlock  liniostone,  which  is  the  only 
distinct  limestone  used  in  the  blast  iuruaces,  consists  of  an 
upper  and  lower  band,  separated  by  a  considerable  thickness 
of  shale  and  bavin.  The  thin,  or  top  limestone,  is  employed  in 
the  iron  manufacture,  and  it  is  owing  to  the  oxtensive  demand 
for  this  mineral  that  the  hills  near  Dudley  have  been  so 
completely  honeycombed  by  mining  operations.  This  stono 
is  now  chiefly  obtained  by  ordinary  shafts,  which  penetrate 
the  lower  Coal-iiu>asvires  and  catch  the  limestone  at  no  great 
depth  i'rom  the  tsuiface.  Tho  stone  itself  is  a  ver^  pure 
carbonate  of  lime  of  a  crystalline  character^  and  remaricably 
rich  in  organic  remains,  which  have  rendered  the  neighbour- 
hood of  Dudley  classic  ground  to  the  geologist.  The  supply 
of  native  limestono  has,  however,  so  far  decreased  of  late  years 
that  largo  quantities  of  this  mineral  are  ntHmally  imported 
from  Wenloek,  and  also  from  tlic  earboniterous  limestone 
deposits  of  North  Stafibrdshire  and  Wales.  The  total  amonnt 
of  limestone  used  in  the  blast  furnaces  of  tho  district  per 
annum,  is  probably  about  260,000  to  800,000  tons. 

DESCBIFTIOlf  OF  TUBNACS8. 

As'  this  is  the  oUlest  existing  ii-oii-jjrodneing  district  of  any 
importance  it  is  to  l)e  expected  that  it  will  have  many  signs  of 
its  antiquity  in  the  construction  of  its  smelting  furnaces.  It 
has  ah^oady  been  shown  how  slowly  the  iron  trade  developed 
itself  in  this  county,  and  that  for  more  than  a  century  alter 
the  successful  smelting  of  iron  by  means  of  pit  coal  it  was 
customary  to  make  use  of  only  small  furnaces  in  the  reduction 
of  the  ores.  Some  of  these  older  furnaces  still  remain,  and 
attest  the  general  eharacter  of  the  turnaees  which  were  built 
even  half  a  century  ago.  Henee  it  arises  that  there  is  a  great 
dissimilarity  between  the  furnaces  of  even  a  single  gi'oup. 
Large  and  small,  modem  and  old  varieties,  frequently  standing 
side  by  side.  Isolated  little  furnaces  capable  of  making  only 
about  100  tons  per  week,  and  having  all  Ihe  appurtenances  on 
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a  most  e^>6nsiTe  scale,  are  by  no  means  unoommon.  The 
majority,  howev^er,  are  in  groups  of  three,  and  are  of  aTcrago 
capacity,  ruming  from  130  to  150  tons  per  week.  The 

larj^est  fumacos  in  tlio  district  make  from  180  to  250  tons  per 
week  ;    but  there  are  very  few  in  this  class.    Nor  i.s  the 
general  opiuiun  of  the  district  in  favour  of  large  furnaces  for 
the  qujility  of  ores  uaod  in  South  Statl'ordshire.    The  internal 
form  of  the  furnaces  also  varies  considerably.    In  some  few 
the  shaft  is  the  same  diameter  through  the  greater  part  of 
the  height.     GreneraUy,  however,  the  diameter  gradually 
increases  from  the  top  to  about  three-fifths  of  the  depth,  ^vhen 
it  is  rather  rapidly  contracted  to   fonii  the   boshes.  The 
materials  arc  chiefly  raised  by  means  of  an  inclined  plane  upon 
which  a  set  of  wag-o-ons  are  made  to  move,  usually  by  the  agency 
of  a  small  stationary  engine.    Hydraulic  and  pneumatic  lifts 
are  employed  in  a  few  cases.    The  latter  method  is  decidedly 
the  safest— though  it  is  liable  to  frequent  derangements—' 
which  can  be  adopted.    The  varioas  methods  which  have  been 
devised  for  taking  off  the  waste  gases,  and  using  the  same  to 
heat  the  blast  or  the  engine  boilers,  have  not  been  extensively 
introduced  in  this  district.    There  are  at  present  about  20 
furnaces  using  the  waste  gas  or  '*  sulphur,"  as  it  is  po])ularly 
called.     The  flame  is  earned  oti"  by  means  of  a  ca«t-iron 
cylinder  dropped  some  depth  below  the  furnace  mouth.  That 
there  is  a  considerable  saving  of  fnel  by  the  adoption  of  this 
plan  there  can  be  no  4oabt ;  but  manyjpractical  men  believe 
that  the  economy  in  slack  is  not  sumcient  to  compensate 
for  the  heavy  expenditure  in  patting  up  and  in  maintaining 
the  apparatus  in  working  order.    But  nevertheless  it  seems 
highly  probable  that  the  utilisation  of  the  waste  gases  will  bo 
generally  adoy)ted  throughout  the  district  in  the  course  of  a 
few  years,    i'iana  which  appear  to  have  been  successfully 
introduced  in  one  or  two  places  for  drawing  off  the  waste 
gases  by  means  of  fans,  and  others  creating  a  rapid  current  of 
air  through  the  materials  of  the  furnace,  have  not  yet  been 
introduced  into  South  Staffordshire,  though  the  matter  is  in 
contemplation,  as  it  is  only  reasonable  to  infer  that  this 
method  must  lead  to  the  production  of  a  much  higher  tem- 
perature in  the  blast  furnaces  than  can  be  obtained  by  the 
existing-   method,   and   hence  that  the   reduction   of  iron 
under  these  circumstances  would  be  much  more  rapidly  and 
economically  performed. 

The  hot  WBBt  is  now  almost  universally  employed,  though 
there  is  considerable  difference  in  the  temperature  to  which 
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the  air  is  raised.  In  rr)nv>j  cases  both  hot  and  cold  air  are 
supplied  through  separate  tuyeres.  There  are  only  about  six 
furnaces  in  the  district  where  no  appliances  for  heatinpr  the 
blast  are  in  oxisteuce,  and  which  thus  produce  cold  blast  iron 
ezdnfiively.  This  quality  of  iron  is  muoh  valued  for  certain 
roecifiJ  pnrpoaes^  such  as  for  the  best  Tarieties  of  rolls,  &c. 
The  make  per  week  is  of  course  mndi  less  than  with  the  hot 
blast. 

P£OPUC£  Of  PIQ  IBON. 

The  total  nmnber  of  firms  in  this  district  at  present 
engaged  in  the  mannfactnre  of  pig  iron  is  58.  Of  tne  170 
avulable  blast  furnaces  in  the  district,  the  number  at  present 
in  blast  is  110,  and  these  yield  in  the  average  14,945  tons  per 

week,  or  about  125  tons  for  eacli  funiaco.  After  mnkinfy 
deductions  for  repairs  and  ii-regularitios  in  the  Workinpr,  the 
annual  produce  of  \nrr  iron  may  be  fairly  estimated  at  Tit), 000 
tons,  or  about  28  per  cent,  of  the  make  of  the  whole  of 
England,  or  15  per  cent,  of  the  produce  of  Great  Britain. 
There  does  not  appear  to  haye  been  any  considerable  increase 
in  the  production  of  pig  iron  since  1849,  as  about  that  time 
there  were  127  furnaces  in  blast,  and  the  annual  make  ia  pat 
(\nvrn  at  725,000  tons.  The  total  number  of  blast  furnaces  in 
Itib'l  is  given  a»  150,  which  indicates  that  a  considerable 
number  have  been  built  since  that  time ;  but  it  is  not  unlikely 
that  the  above  return  was  not  correct  as  to  the  total  number 
of  ftamaoes.  Firobably  not  more  Hum  20  new  fomaoes  haiTO 
been  erected  since  the  above-mentioned  date.  The  present 
production  of  iron  is  not  nearly  sufficient  to  supply  the  require- 
ments of  the  district,  even  for  the  manufacture  of  finished  iron 
alone.  Including  the  iron  u«o(l  fnr  fnuTnlry  furnaces,,  there 
must  be  little  short  of  «iOU,UUU  tons  of  pig  iron  imported 
annually  into  South  Staffordshire. 

pioDucnoN  ov  wnnsBXD  nov. 

Though  the  fame  of  South  Staffordshire  as  an  iron  pro- 
ducing district  has  somewhat  diminished,  owing  to  the  rise  of 
the  Cleveland  Centre,  and  the  erection  of  furnaces  in  various 
other  localities,  yet  it  still  stands  foremost  amoni:*'  the  locaUties 
now  making  finished  ii'on.  Tn  respect  to  its  forges  and  mills, 
as  well  as  its  blast  furnaces,  it  bears  ample  internal  evidence 
that  is  a  rather  old-&diioned  district.   It  cannot  show  many 
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of  the  modern  extensive  works,  arranged  on  the  mosfe  im- 
proved plans^  and  giving  employment  to  several  thonaandB  of 
people.  Its  forges  and  millB  are  scattered  oyer  the  whole 
coameldj  and  stretch  out  in  certain  directions  a  considerable 
distance  beyond  its  limits.  The  forges  even  which  Dad 
Dudley  owned  are  still  devoted  to  the  manufacture  of  iron  j 
oTid  hy  far  the  greater  poT-tion  of  the  pnncipal  works  have 
been  iu  existence  much  in  the  present  state  for  a  long  period. 
The  extent  of  the  production  of  finished  iron  in  this  locality 
may  be  gathered  from  the  fact  that,  were  all  the  works  in 
operation^  nearly  20,000  tons  of  iron  conld  be  tamed  out  per 
week,  llhe  total  number  of  puddling  furnaces  is  above  2,wO, 
or  nearly  one-third  of  the  ntunber  in  the  United  Eongdom. 
These  furnaces  belong  to  upwards  of  100  firms,  some  of  which, 
as  will  be  seen  from  the  following  table,  arc  doing  business  on 
a  veiy  ex  tensive  scale,  while  a  considerable  number  work  only 
a  few  iuioiaces— 
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In  connection  with  the  manufacture  of  finished  iron, 
mention  should  be  made  of  the  introduction  of  what  is  termed 
the  boiling"  process  in  puddling,  andwiiirli  is  now  genemlly 
adopted  in  this  countrj'.  This  important  improvement  in 
Henry  Cort'a  process  ia  duo  to  the  late  Mr.  Joseph  Hull,  of 
tiie  firm  of  Barrows  and  Hall.  The  modifications  in  the 
system  of  pnddhng  which  he  successfully  carried  out  maudy 
consisted  in  the  apphcation  of  calcined  tap  cinder,  technically 
termed  "  bull  dog/*  for  fettling  purposes,  in  place  of  the  sand 
bottoms  previously  used.  In  the  modern  plan  of  puddling  by 
'*  pig-boiling,'^  considerable  labour  is  saved,  and  the  trying 
work  of  the  puddler  ia  much  aunpiificd,  while  a  larger  quantity 
of  iron  can  be  operated  upon  in  a  given  time  than  could  be 
done  imder  the  old  process.  Yeij  few  improrements  in 
puddling  bare  been  introdnoed  eince  the  abo^e  invention, 
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thongli  any  meacB  of  satisfactorily  dispensixig  with  the  laborious 

work  now  performed  by  the  puddler,  and  substituting  for  it 
an  t'trectivc  mcchanicnl  or  chemical  method  of  rcmoviner  tlio 
impurities  from  cast  iron,  would  be  a  great  boou  to  manufac- 
turers, and  also  to  the  men.  Several  experiments  in  this 
direction  haye  been  recently  made  in  the  district ;  but  it  is  not 
possible  at  present  to  estimate  the  value  of  the  change  proposed. 

The  finished  iron  prodnced  in  South  Staffordshire  is  for 
the  most  part  of  a  very  superior  quality.  The  manufacture  is 
rliiffly  confined  to  slieets,  for  boiler,  engineering,  and  sliip- 
buildiug  purposes;  bar  iron,  for  general  use,  and  for  eliains 
and  cables ;  nail  rods,  tin-plate  sheets,  and  lioops.  \'ery  few 
rails  are  tuiued  out,  as  a  high  quality  of  irou  is  not  in  much 
demand  for  railway  use.  Experiments  haye  proTod  that  ilie 
best  iron  of  this  district  is  capable  of  resisting  a  heavy  strain, 
and  in  point  of  quality  it  may  be  classed  as  little  inferior  to 
tlio  Bo^vli^g  and  Lowmoor  brands.  The  extensive  nature  of 
the  manufacture  of  finished  iron  carried  on  in  the  Black 
country  may  be  estimated  by  the  following  statistics  : — 

Number  of  Puddling  Furnaces   2,100 

Fh>duoe  of  Finished  Iron  per  Annum  855,000  tons. 
Annu^al  Wages  psid  in  production  of 

the  above   £1,068,000 

Average  Number  of  Persons  employed 

in  Forges  and  Mills   17,000 

MANUFACTUiiii  Oi"  i5Tii;i.L. 

There  is  not  a  large  quantity  of  steel  manufactured  in  the 
district.  The  total  number  of  connecting  fumaces  for  the 
production  of  blistered  steel  is  not  above  45.  This  branch  of 
the  iron  manufacture  is  however  on  the  increase.  Puddled 
steel  is  made  by  one  or  two  firms  to  n  small  extent.  The 
Bessemer  process  has  also  obtained  a  footing  in  the  district, 
as  it  is  now  carried  on  at  the  Old  Park  Works,  Wednesbury. 
This  firm  was  among  the  first  to  obtain  a  license  for  the 
manufacture  of  steel  on  Mr.  Bessemer's  plan,  and  has  been 
producing  a  considerable  quantity  of  the  material  for  up\N  ard^4 
of  two  years,  though,  the  demand  being  at  present  limited, 
they  li[ive  not  produced  so  much  as  their  apparatus  was 
capable  of  turning  out.  As,  however,  the  excellence  of  the 
nuitcnal  becomes  more  widely  known,  the  demand  will 
doubtiess  increase  very  considerably. 
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wAffta, 

As  a  g-cncral  rnle_,  the  persons  engaged  in  the  different 
branches  of  the  iron  manul'ucture  earn  ^ood  wages.  The 
custom  in  the  trade  is  to  base  the  rates  of  payment  in  the 
aereTal  departaieiits  upon  the  recognised  price  of  bar  irou^  as 
determined  at  the  quarterlj  meeting  of  the  nuoiidractarers. 
The  nominal  payment  for  puddling  la  one  shilling  per  ton  for 
every  pound  in  the  price  of  bar  iron ;  bot^  owing  to  yariona 
circumstances,  it  is  now  one  shilling  per  ton  above  the 
regulative  rates,  nor  is  it  likely  that  any  attempts  will  be  made 
to  fall  back  upon  the  old  standard.  The  wages  in  other 
departments  oscillate  lOs.  for  each  change  of  a  shilling  in  the 
price  for  puddling.  The  net  earnings  per  head  in  an  ironworks 
of  ordinary  size  may  be  roughly  estmiated  at  about  28<.  to  308, 
per  week,  though  there  will  be  some  among  the  number  who 
will  earn  from  £2  to  £4  each,  and  some  few  more  even  than 
this.  The  above  facts  have  been  obtained  hy  an  exfimination 
of  pay-sheets  in  coiiTi«'cti<in  witli  tlie  pni)ci])al  ironworks. 
These  wages  are  paid  upon  what  is  called  hve  ''turns,'''  or 
days,  per  week.  The  question  of  wages  has  been  the  fertile 
source  of  many  serious  disputes  between  masters  and  men  in 
this  district,  and  especially  during  the  last  few  rears.  South 
Staffordshire  has,  indeed,  obtained  an  unenviable  notoriety  of 
lake  owing  to  the  serere  labour  contests,  which  have  bronght 
so  much  distress  upon  the  o^-teratives,  and  have  to  some  extent 
diverted  trade  from  the  manuiacturers.  The  causes  of  tljese 
ditticulties  are,  however,  easily  determined.  The  depresised 
Btato  of  the  iron  trade  about  eight  year^  ago  had  the  effect  of 
driving  many  of  the  workmen  to  seek  for  employment  in 
chain  and  otiier  trades,  so  that  when  the  demand  for  iron 
be^^  to  increase,  there  was  a  glreat  scarcity  of  men.  Before 
this  state  of  things  bad  been  remedied  by  the  natural  course 
of  rvf'Tits,  many  i^ow  ironworks  were  established  in  the  North 
of  England,  in  Nurih  Stafl'ordshire,  and  in  otlier  places.  Tn 
each  rase  South  StulIbrdsLire  was  regarded  as  the  nursery 
which  would  supply  the  skilled  men  to  carry  on  their  new  works ; 
and,  in  order  to  mduce  pnddlers  and  others  to  leave  their  homes 
and  family  connections,  higher  wages  were  freely  offered. 
This  gradually  led  to  an  agitation  for  similar  remuneration  in 
the  parent  district;  and  the  result  was,  that  gradually  the 
expen«'o  of  producing  iron  in  Englrnid  became  so  considerable 
that  toreij^n  makers  began  to  coinpet(>  for  our  ii-on  trade,  and 
sent  large  importations  of  finished  iron  into  our  principal 
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ports.  Thus  it  was  necessary  to  reduce  tiie  coet  d  mannfitc- 
tnring  iron,  and  as  this  was  mainly  a  ^neetion  of  loweriBg*  the 
rate  of  wages  so  mnch  per  cent.,  a  aenea  of  BtmgglL  -  eusaed, 
wliicb  resulted  in  the  cheapeuing  of  production.    The  rafid 

extension  of  tlio  iron  trade  (  f  tlio  country  has  not  been 
accompanied  by  a  corre^iponding  increase  in  skilled  labourers ; 
but  the  high  wages  which  are  to  be  earned  in  this  eiiipluy- 
ment^  and  the  comparative  ease  with  which  uny  \\  urkmau  of 
ayerage  intelli^enoe  can  learn  all  that  is  necessary  to  enable 
liim  to  take  bis  place  in  nearly  any  department  an  iron- 
workSj  is  rapidly  remedying  the  deficiency  in  the  labour 
market.  Considering  the  position  of  South  Staffordshire  with 
regard  to  it«i  means  of  exporting  its  produce,  it  might  be 
expected  that  the  rate  of  wages  would  be  lower  than  in  districts 
more  favourably  situated;  but  even  were  this  so,  there  are 
many  points  in  favour  of  the  men  in  this  district^  as  rents  are 
low,  and  pronsions  cheap,  and  tiie  means  of  inter-conunnnica- 
tionaze  easy. 

fUTUBI  FBOBraCIB  Of  TBI  PIBIBECr. 

South  Staffordshire  is  an  old  district,  and  iis  suiipUcs  of 
coal  and  ironstone  have  been  undergoing  a  wastelui  drain  for 
a  long  peri6d.  Many  persons  who  have  contemplated  tiie 
oompflffatively  large  areas  over  which  the  Thick  coal  and 
principal  limestones  were  worked  out,  and  the  limited  extent 
of  new  ground  to  be  opened  up,  have  been  led  to  speculate 
upon  the  speedy  decline  of  the  iron  trade  of  this  important 
district,  llieir  apprehensions  have  natui*ally  been  made  use 
of  by  the  new  competing  districtp,  until  it  has  become  the 
&ah2on  to  regard  this  iron-producing  centre  as  on  the  ere 
of  certain  eclipse.  Bnt  a  carefol  consideration  of  the  re- 
sources of  tiie  existing  coalfield,  and  of  the  probable  extension 
of  the  area  underneath  the  red  rocks  which  surround  it,  must 
dissipate  the  erroneous  notions  which  have  recently  been  so 
industriously  circulated.  Since  the  last  meeting  of  the 
Association,  many  square  miles  have  been  added  to  this  pro- 
ductive mineral  district,  and  every  year  is  maiked  by  exten- 
sions in  some  direction  or  the  other.  Upwards  of  one-half  the 
pig  iron  is  still  made  of  native  ore,  and  there  are  abundant 
supplies  of  Brown  HsBmatite  and  other  ores  within  a  reasonable 
distance.  The  manufacture  of  pig  iron  has  not  decreased 
during  the  past  hfteeu  years,  notwitL standing  the  rise  of  the 
northern  and  other  districts.    The  production  of  hnished  iron 
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must  liaye  gteatiiy  ineroaaod,  for  many  puddling  ftunmoes  have 
been  builfc  dnrmg  that  period.    Not  only  is  one  third  of  the 
malleable  iron  manufactured  in  South  Staffordshire;  but  a  very 
largo  proportion  of  this  is  used  up  for  local  purposes.  For 
chains^  cables,  and  auchora  alono,  upwards  ol  oO,UUO  tons  of 
best  iron  ore  are  annimlly  coiisinned,  and  between  two  and 
three  thousand  persona  are  engaged  in  this  mauuracturu  alone. 
Many  thousands  are  also  engaged  in  nail-makings  for  the 
flnpply  of  nearly  all  the  markets  of  the  world.   Anvils,  bolts 
andfnnts^  bedsteads,  bridle  bits,  stirrups,  and  general  sncIJlers' 
ironmongery,  rolls  and  heavy  machinery,  edge  tools,  fenders 
and  fireirona,  files,  fire-proof  safes,  gas  and  other  tubes, 
barrels,  liannTiers,  railwey  appliances,  hinges,  hollow  ware, 
bridges,  rooln,  tin-plates,  keys,  locks,  latches^  rivuts,  screws, 
boilers  and  gasometers,  wheels  and  axles,  tra^s,  vices,  and 
iron  wire,  form  extensive  industries  in  the  district,  emplo^g 
thonsands  of  people,  and  nsing  up  large  quantities  of  iron* 
These  facts  confer  spedai  importance  upon  South  Stafford- 
shire, and  will  also  tend  to  make  the  mannfiMture  of  iron  the 
main  feature  in  its  industry  ;  for,  though  any  particular  brunch 
of  the  hardware  trade  sliould  be  eitlit  r  depressed  or  become 
extinct,  the  variety  of  iiianufacturca  carried  on  will  keep  up 
an  extensive  demand  for  iron.  The  district  itself,  too,  possesses 
remarkable  facilities  for  carrying  on  its  internal  trade  to  the 
best  advantage.    It  is  intersected  by  numerous  railways, 
affording  communication  to  the  principal  seaports.    The  CSanal 
which  tiireads  the  district  in  and  out  has  direct  routes  and 
branches  extending  upwards  of  150  miles.    Tho  turnpike 
roads  are  unequalled  by  those  of  any  other  part  of  the 
kin<^dom,  and  allow  of  easy  approach  to  all  the  important 
works.     With  respect  to  tho  export  trade,   however,  its 
position  is  not  so  satisfactoir  as  could  be  wished.    The  Canal 
rates  are  based  npon  liberal  principles ;  but  the  various  Bail- 
way  Companies  continue  to  impose  tariflb  which  are  most 
seriously  affidcting  the  commercial  prosperity  of  the  district. 
The  rates  arc  at  present  considered  too  high  in  nearly  every 
direction,  and  advances  have  been  recently  made  equal  to 
12|  per  cent,  on  former  charges.  The  importations  of  pig  iron, 
niinerals,  coal,  and  coke  are  enormous,  and  it  is  manifestly  the 
interest  of  the  Railway  Companies  to  foster  this  traffic.  All 
the  new  districts  have  great  advantages  in  carriage,  as  they 
are  near  to  the  coast,  and  therefore  can  in  some  degree 
command   the  foreign  markets.     A  few  years  ago  South 
Staffordshire  had  ahnost  the  entire  north  of  Europe  trade,  but 
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it  cannot  now  compete  with  Middleabro*  in  this  respect,  as  the 
railway  rates  to  Hull  are  very  high.  The  London  market  is 
now  severely  contested  by  the  northern  mRnnfacturers,  and 
this  year  it  has  even  been  supplied  with.  Belgian  and  French 
iron.  Thus  it  appears  that  ere  long  the  cost  of  carrying  will 
affect  very  largelj  the  welfare  and  probable  existence  of  certain 
branches  of  mannfactare  in  the  district.  To  sup|)oso  that  the 
branches  of  trade  enumerated  above  will  all  be  driven  away 
scorns  impossible;  but  wlu-n  tlie  cost  of  iron  is  much  enhanced, 
either  by  carriapre  or  (•tlu  r  reasons,  the  mannfactnros  in  wliich 
it  is  employed  will  follow  it.  As  the  prospects  of  this  district 
are  so  iuiimaLuly  connected  with  the  railway  tarifis,  a  short 
examination  of  the  existing  rates  maj  be  naenil. 

Toldngthe  rate  to  Swansea  {lOs,  per  ton),  distant  about 
170  miles,  it  may  be  assamed  that  this  is  a  remonerative 
charge,  as  there  are  no  special  circumstances  to  make  the 
charge  exceptionally  low.  The  rate  to  Liverpool  (81  miles,  or 
half  the  distance  to  8wansea,)  is  also  10s.  per  ton.  This 
inc(|uality  is  even  more  apparent  in  the  case  of  Chester  (Gi 
miles)  and  Manchester  (74  miles),  where  the  rate  equals  that 
to  Swansea.  The  rate  to  Cardiff  (120  miles)  is  9s»  zd.,  while 
to  London,  wlii(  li  is  eqnaUj  distant,  the  rate  is  nearly  double 
(1 7s.  6d.)  The  charge  per  ton  per  mile  to  different  ports  is 
shown  in  the  following  table : — 


d. 

d. 

,  100  Biilei 

 nto  10 

0  perton  

102  per  mile. 

LiTerpool  ., 

«•    ^  w 

  10 

0 

143 

Owdiff.  

.  126  „ 

  «  9 

2 

0-88  „ 

Hartlepool  .. 

.  200  „ 

  17 

6 

1-06  „ 

.  275  „ 

  «  20 

0 

0-09 

.  126  „ 

  »  17 

6 

1-68  „ 

From  the  above  it  appears  that  the  rate  to  London  is  89  per 
cent,  above  Glasgow,  GO  per  cent,  above  Hartlepool,  91  per 
cent,  above  Cardiff,  18  per  cent,  above  Liverpool,  and  40  per 
cent,  above  Bristol.  In  connection  with  the  arbitrary  rates 
charged  to  this  district,  it  may  be  mentioned  that  the  tariff 
from  Warrington  to  Londmi  is  only  the  same  as  from  this 
district.  From  Middlesbro'  to  London,  above  200  miles,  the 
rate  is  1 J^"?.  1  ^,  compared  with  175.  (3J.  from  this  loeality. 
These  auomalies  are  exercising  a  most  prejudicinl  iiitlnciico 
upon  the  trade  of  this  district,  and  forcibly  suggest  the 
advisability  of  some  species  of  GSovemment  control  in 
regulating  railway  tariffs,  so  that  a  vast  industrial  centre  like 
this,  with  a  large  proportion  of  the  capital  of  the  countiy 
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invested  in  its  manniactiires,  may  not  have  the  fonndstion  of 
its  trade  destroyed  by  the  arbitrary  proceedings  of  the  railway 
managers  in  whose  hjands  its  traffic  mast  rest. 

ITioufi^h  the  manufacture  of  iron  in  this  country  has 
iTicroased  so  rapidly  during  the  last  ten  years,  especially  in 
tile  new  districts,  the  demand  for  this  material  has  increased 
in  a  corresponding  ratio,  so  that  the  development  of  the 
modem  producing  centres  does  not  imply  the  decline  of  any  * 
existing  district.  Some  years  ago,  it  was  estimated  that  the 
consumption  of  iron  in  Great  Britain  was  equal  to  251bs.  per 
head  npon  all  the  population ;  while  at  the  same  period 
America  was  taking  lOibs.,  Belgium,  121bs.,  Prussia  lOlbs., 
France  81bs.,  Italy,  Russia,  and  Turkey  Gll)s,  At  tlie  present 
time,  on  the  lowest  computation,  the  manufacture  is  at  the 
rate  of  above  one  hundred  weight  per  head  for  Great  Britain. 

SOCIAL  OOMDITIOK  OF  THX  PEOPLE. 

There  has  been  a  good  deal  written  about  the  social  con- 
dition of  the  ironworkers  of  South  Staffordshire,  but  most  of 
the  accounts  are  exaggerated  one  way  or  the  other.  The 
nature  of  the  employment  induces  a  generally  rude  external 
appearance,  and  the  strain  upon  the  physical  energies  leads 
them  as  a  rule  to  live  expensively,  and  to  drink  excessive 
quantities  of  stimulants.  They  are  singularly  improvident  as 
a  class,  and  though  they  obtain  good  wages,  they  have  a 
remarkable  genius  for  spending  all  tihey  earn,  while  they 
devote  but  little  attention  to  their  home  comforts.  They  are 
vivacious  pleasure  seekers,  and  hence  Saint  Monday  is 
observed  as  a  general  district  liolldaj.  Their  general  bearing 
is  calculated  to  create  an  uulavourable  impression,  as  their 
language  and  manners  are  unpleasantly  uncouth.  But,  on  the 
other  hand,  there  are  many  redeeming  features  in  their 
character.  They  are  extremely  hospitable  and  kind  to  each 
other,  and  if  any  one  is  unfortunate,  they  willingly  assist  him 
out  of  his  diflieulties — not  by  loans,  but  by  gifts  outright. 
They  appear  more  interested  in  giving  their  children  some 
education  tlum  do  the  miners  of  the  district,  who  are  singularly 
apathetic  in  liiis  respect.  They  are  also  a  generally  well- 
conducted  body  of  men,  as  was  apparent  in  the  late  dispute. 
Unlike  the  miners,  they  did  not  resort  to  any  unseemly 
demonstrations  or  violent  speeches,  but  met  quieuj  together, 
and  talked  matters  over,  and  throughout  the  struggle  not  a 
single  case  of  nnmfy  conduct  was  reported.   The  employers 
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were  never  moleated  in  any  way^  and  so  admirably  did  a  con- 
siderable number  of  the  men  comport  themselves  in  connection 
witli  tlie  complicated  aspect  of  affairs  at  that  time,  especially 
the  liiglicr  class  of  ironworkers,  that  it  spcthh  probable  the 
district  will  not  again  be  troubled  with  an  uuturtuuate  struggle 
like  the  one  mentioned  for  many  years  to  come.  The  men 
mostly  belong  to  sick  and  benefit  societies;  but  they  are 
generally  bnt  Sony  affiors,  and  are  too  often  found  to  fail  when 
uie  members  most  require  assistance.  The  uianufacturors 
have  devoted  nmch  attention  to  providing  for  the  religious 
and  educational  wants  of  their  men.  K^everal  ironworks  have 
extensive  schools  and  churches  attached  to  them.  In  a  few 
cases  missionaries  are  employed  to  visit  the  men  and  theii' 
fiuniHes.  The  whole  district  is  well  supplied  with  schools  and 
places  of  worship,  and  for  the  enconragement  of  the  former^ 
the  ironmasters  have  a  prize  scheme,  and  award  annually 
between  two  and  three  hundred  pounds  to  the  most  deserving 
pupils  in  each.  Though  frequently  ^lisappointed  in  the  results 
which  appear  to  arise  from  philanthropic  efforts  of  various  kinds, 
the  naTnerous  agencies  by  w^hich  attempts  are  being  made  to 
elevate  the  social  and  moral  condition  of  the  people  are  well 
supported,  and  oonmare  not  un&yonrably  with  other  mannfac- 
tonng  districts,  to.  all  these  respects  great  advances  have 
been  made  during  the  last  fifteen  years,  and,  though  much 
remains  yet  to  be  accomphshed,  there  is  reason  to  hope  that 
each  year  will  be  mai-ked  by  a  further  elevation  of  the  social 
condition  of  the  people  who  are  engaged  in  the  staple  manu- 
facture of  South  Staifordshire. 
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The  manufacture  of  locks  and  keys  has  long  occupied  a 
prominent  position  am<mg  the  skilled  industries  of  South 

Staffordshire,  especially  in  fho  localities  of  Wolverhampton^ 
Willenhall,  Wednesfield,  Walsall,  and  the  adjacent  hamlets. 
In  the  two  former  places  it  may  he  said  to  constitute  the 
staple  trade,  and  in  the  latter  it  forms  no  nnimportrnit  ]>rirfc 
of  the  industrial  enterprise  of  the  people.  Apart  from  local 
considerations,  this  branch  of  handicraft,  from  its  remote 
antiquity,  its  skilful  achievements,  and  its  ^eat  and  growing 
oommerdal  importance,  presents  a  most  mteresting  subject 
of  enquiry. 

The  great  antiquity  of  locks  and  keys  is  proved  by  frequent 
allusions  both  in  the  works  of  ancient  classical  writers,  and 
also  in  the  pages  of  Holy  Writ.  Aratus,  in  his  description  of 
the  constellation  Cassiopeia,  states  that  in  shape  it  resembles 
a  "^^key,"  the  stars  to  the  north  composing  the  curved  part, 
and  those  to  the  soulJi  tiio  handle.  JLu.  Liioso  earl^  ages,  keys 
were  inTariably  curved  in  the  stemj  and  the  handle  was  usuaUy 
composed  of  brass  or  ivoiy.  The  poet  Ariston,  in  his  ArUhologia, 
apphes  to  a  key  the  epithet  BaOvKafiwq,  ?  .  ,  '  tie  that  is  much 
henL  According  to  Enstathius,  these  keys  in  shape  resembled 
a  sickin,  find  were  so  large  that  th^v  wore  not  nnfreqnently 
carried  on  the  slionkler,  as  reapers  cai'ry  their  sickles  in  these 
days.  This  statement  is  confirmed  by  Callimaclius  in  his 
Hymn  to  Oeres,  where  he  represents  the  goddess  assuming  the 
form  of  Nicippe,  her  priestess  carrying  a  key  auiicrlmmalem  or 
"fit  to  be  borne  on  the  shoulder.'^  la  Homer's  Odi/ssey  {xjd) 
we  read  that  the  well  known  heroine,  Penelope,  took  "  a  brass 
W  veiy  crooked  and  tipped  with  ivory/'  wherewith  to  open 
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Hio  wardrobe.*  The  passage  is  thus  rendered  m  Pope^s 
translation : — 

With  Btctil  ttud  poliiihud  ivory  adorned  ; 
The  bolt,  obedient  to  the  sflkcn  siring, 

Ftirsakes  the  Btaplf  ;is  hli<"  jitill--  llic  r\ii<^, 
The  wards  respondent  to  tiiu  key,  turn  round. 
The  bars  flr  back,  the*  flying  valves  resoond, 

Loiul  as  tlic  litill  Tiinkos  Itill  and  valli  v  rinir. 
So  rourod  the  lock  when  it  released  the  spring." 

Pliny  and  1*  lydore  Virgil  ascribe  the  invention  of  keys  to 
Theodore  of  iSaraos,  but  this  is  refuted  l)y  otlier  authors,  who 
mention  these  articles  as  having  been  in  use  before  the  Siege 
of  Troy. 

In  the  sacred  writings  reference  is  made  to  keys  in  Judges 
(chap,  iiij  ver.  25)^  and  in  Isaiah  (chap,  xxii,  ver.  22),  and 
locks  are  mentioned  as  having  been  used  in  the  reboildmg  of 
Jerusalem  by  Kehemiah  (chap,  iii,  ver.  G). 

The  credit  of  inventing  the  first  lock  is  due  to  Egypt,  and 
there  is  reason  to  believe  that  the  invention  is  now  more  than 
4,000  years  old.  The  Enfvptian  lock,  which  even  now  is  not 
entirely  obsolete,  is  thus  described  by  Mr.  E.  B.  Deuison,Q.C.  :— 
In  this  lock^  three  pins  fall  into  a  similar  number  of  cavities 
in  the  bolt  when  it  is  poshed  in^  and  so  hold  it  fast ;  they  are 
raised  again  by  putting  in  the  key  through  the  large  key  hole  in 
the  bolt,  and  raising  it  a  little,  so  that  the  pins  of  the  key  push 
the  locking  pins  up  out  of  the  way  of  the  bolt.  The  security 
afforded  by  this  l<u  k  \<  vrry  small,  a.s  it  is  easy  to  find  the 
places  of  tlu'  Ity  pu^lnni^  in  a  piece  of  wood  covered  with 

clay  or  tallow  on  which  the  holes  will  leave  their  impress,  and 
the  depth  can  easily  be  ascertained  by  trial/'  They  were  for 
the  most  part  made  of  wood^  but  occasionally  they  were 
constructed  of  iron  or  copper.  Rude  representations  of  these 
locks,  found  sculptured  among  the  hasi<i  relicri  which  adorned 
the  grand  old  temples  of  Karnak  and  the  Herrnlnnenm,  prove 
their  anti<[nity,  and  at  tlie  same  time  reveal  the  a.stoni.shiug 
fact  through  all  tliese  ]a{).-<o  of  years  they  have  undergone  no 
material  alteration  either  in  form  or  construction. 

Next  in  antiijuity  to  the  Eg}ptian  lock,  "warded''  locks 
take  rank,  being  mentioned  in  early  missals  and  other 
mannscripis,  from  the  commencement  of  the  Christian  era. 


*  Kii<«tathiua,  (a  Greek  commentator  on  the  works  of  Honer.)  rcnuirks  that  thin  kind  of 
ke  V  vvu  very  nncicnt,  and  dilTered  from  the  keys  having  aavend  wards,  which  were  iurentsd 
art«r,  but  that  tboss  aacisBft  kcija,  knows  aa  **aerpent  kqrV'        in  nae  in  Us  lisM, 

A.D.  mo. 
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In  early  times  (ihey  were  mainly  constmcted  of  metal^  and 

not  unfrequently  contained  some  complicated  secret  as  to  the 
introduction  of  the  key.  The  Mediteval  age  produced  some 
of  rlic  finest  spociTuens  of  warded  locks  ever  seon  either  before 
or  since  that  period.  These  locks  were  remarkably  eliaste  in 
design,  and  elaborate  in  execution.  We  have  before  us  a 
flketch  of  an  ancient  Set-rure  de  Tabernacle,  manufactured  in 
Qaal>  which  throws  some  light  on  the  character  of  locks  in  the 
midcUe  ag^.  The  escatcheon  sarroonding  the  key-hole  is  sur- 
mounted by  a  representation  of  Our  Saviour,  and  on  either  side 
are  the  figures  of  two  angels.  The  other  parts  of  the  lock  are 
most  elaborately  engraved,  the  edges  being  lined  with  beads 
and  scrolls.  The  key  is  finished  with  corresponding  symmetry, 
and  the  whole  presents  a  combination  of  art  and  handicral't 
such  as  is  rarely  witnessed  in  modern  manufacture. 

Another  ancient  lock,  in  which  the  security  is  derived 
from  levers,  or  tumblers,'^  is  of  Chinese  invention.  Tumblers 
differ  from  wards  in  being  mouea  hle  instead  of  fixed  obstructions 
to  any  but  the  proper  key.  This  description  of  lock  mentioned 
in  an  old  Chinese  bo  'k  as  "  having  sliders  and  tumblers  of 
different  lengths,"  was  originally  made  of  wood,  and  has  been 
for  centuries  in  extensive  use  throughout  the  celestial  empire. 

The  only  other  lock  of  antiquity  to  which  we  need  refer  is 
ihe  letter  lode,  or  combination  padlock.  This  lock  is  so 
constructed  that  the  letters  of  die  uphabet,  which  are  engraved 
on  four  revolving  rings,  may  by  pre-arrangement  be  required 
to  spell  a  certain  word,  or  number  of  words,  before  it  can  be 
opened.  Although  apparently  complex,  the  security  of  this 
lock  is  in  reality  very  small,  and  the  invention  has  long  been 
regarded  as  more  curious  than  useful.  It  is  supposed  to  be  a 
Dutch  invention,  and  is  some  centuries  old.  A  Dutch  writer, 
Yanhagen  Von  Ense,  attributes  the  introduction  of  the  letter 
lock  toM.  Reignier,  a  French  locksmith  of  considerable  repute 
at  the  close  of  the  17th  centuiy;  but  it  is  evidently  of  much 
more  remote  origin,  for  in  Beaumont  ami  Fletcher's  play  of 
Tlic  Nohhj  Gentleman,  which  was  printed  in  the  year  1615,  it  is 
thus  alluded  to 

**  A  cap  case  for  yonr  Hnpn  and  your  pl.ito 
With  a  Btniri<^f  lock  tiiat  opoiiii  with  A.M.E.N." 

In  some  verses  by  Caref^,  dated  A.D.  1620,  we  iind  alfio  the 
lines : — 

"  An  iluth  a  look 
TkaA  goes  witli  letters,  for  tSI  way  one  be  known 
Tho  lock's  as  fiutt  ae  if  you  bad  foimd  none." 
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'Roipi'Tiipr,  liowover,  onjoycJ  the  distinction  of  being  the 
original  inv  iifor,  and  for  many  years  his  locks  were  in  great 
request^  the  couriers'  despatch  boxea  being  generally  fastened 
with  them. 

Upon  these  fonr  ancient  locks^  the  Egyptian,  Warded^ 
Tamblerj  and  Letter,  the  foundation  of  all  modem  improve- 
ments and  inventionB  connected  with  the  lock  trade  appear  to 

be  Ijasetl. 

For  the  introduction  of  locks  into  Eng'land,  wc  aro 
indebted  to  tlK)S(>  Plurnician  merchants  who  traded  with 
the  Cornish  iiuuurs  in  the  days  of  Britain's  infancy.  The 
Egyptian  lock  was  the  first  thns  introdaced,  and  it  is  a 
singidar  and  interesting  fact  that  articles  of  tke  description 
given  hj  Mr.  Dennuui)  may  still  be  found  in  the  Faroe  IslandSj 
and  in  some  parts  of  Cornwall  and  Devon. 

No  reliable  inf'*nnation  exists  a<?  to  the  period  at  wliicli 
locks  were  first  m  nufacturcd  in  this  country,  but  it  is  con- 
jectured  that  nuio  specimens  wore  produced  by  British 
artisans  before  the  time  of  Alfred.  As  early  as  the  12th 
centarj^  English  locks  were  considerably  ornamented  and 
tolerably  secure.  From  the  14th  to  the  end  of  tiie  16th 
centuries  they  were  still  more  elaborate  and  complicated  pro* 
ductions,  partaking  somewhat  of  the  excellence  displayed  in 
the  manufacture  of  tlio  swords  and  shields  for  which  the 
smiths  of  that  period  acquired  such  well  deserved  renown. 
A  specimen  of  the  14th  century  manufacture  may  be  still  seen 
in  the  parish  church  of  Snodland^  in  Kent.  The  principal  key- 
hole of  this  lock  is  covered  by  a  plate  of  strong  but  ornamental 
iron,  which  shuts  over  it  as  a  hasp,  and  is  secured  by  a  second 
key.  In  Winchester  Cathedral  also  is  a  lock  produced  in  the 
16th  century.  This  article  is  very  massive  and  made  entirely 
of  metal,  mounted  with  elaborate  brass  ornaments.  The 
working  and  interior  pai  t  is  let  into  the  door,  the  ornamental 
portion  only  being  exposed,  in  the  Booko  of  the  Accounts  of 
the  Manor  of  Savoy/'  published  during  the  reign  of  Richard  I., 
an  entry  records  the  purchase  of  "  two  stocklokkes,  price  xxd», 
and  two  hango  lokks  (pad  locks),  price  xvjd,"  The  "  Durham 
booke,"  befirin<x  date  A.D.,  1531,  contains  a  locksmith's  bill 
for  two  stocklocks,  at  fonrpenre  each,  and  three  pad  locks,  at 
twopence  each.  In  estimating  the  jirices  of  locks  at  tliat 
period,  however,  the  comparative  ditt'erence  In  the  value  of 
money  should  not  be  forgotten. 

Latch-keys — to  which  Materfamilias  has  such  an  aversion — 
were  invented  before  the  16th  century,  as  was  proved  during 
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some  recent  excavations  at  Salisbury^  where  a  number  of  these 
artideB  were  found.  In  the  17th  century,  a  profusion  of  art 
was  displayed  in  the  manufacture  of  looks.  The  liaiidles  of 
kovs  cj^pecially  became  greatly  elaborated,  being  so  entirely 
coiiipo-^ed  of  scrolls  and  ornaments  that  they  bore  some 
resemblance  to  net  work.  In  the  centre  of  the  bow  was 
nsnallY  inserted  a  Oross^  a  yeiy  common  omament  at  that 
period.  Mr.  F.  W.  Fairholt,  F.d.  A.,  informs  os,  that  early  in 
the  18th  century  ^'key^handles  were  always  elegantly  decorated 
in  patterns  more  or  less  intricate  in  proportion  to  the  des- 
tination of  the  lock  to  which  they  belonged,  whether  it  was 
for  common  security,  or  for  the  magnificent  cabinets  of  the 
middle  ages,  the  locks  and  keys  of  which  were  as  elaborately 
worked  as  the  furniture  to  which  they  were  affixed. 

Among  the  cariosities  in  the  shape  of  locks  and  keys 
which  bare  appeared  from  time  to  time^  may  be  noticed  the 
following. 

During  the  reign  of  Queen  Elizabeth,  one  Mark  Scalist,  a 
smith,  is  said  to  have  coTistructed  a  lock,  consisting  of  eleven 
pieces  of  iron,  steel,  and  brass,  all  of  which,  with  a  pipe  key, 
weighed  only  two  grains  of  gold." 

In  the  year  1640,  some  mechanical  genius  invented  the 
first  detector  lock,  which  is  thus  described  by  the  Marquis  of 
Worcester  in  his  Cewburie  of  InveMom.  "  This  lock  is  so  con- 
structed ihat  if  a  stranger  attempt  to  open  it,  it  catches  hia 
hand  as  a  trap  catches  a  fox,  though  so  far  from  maiming  him 
for  life,  yet  so  far  marketh  him  that  if  suspected  he  might 
easily  be  detected/'  A  steel  barb  appears  to  have  been 
coueealed  inside  the  key-hole,  so  that  if  any  person  should  in 
ignorance  overlift  a  certain  tumbler,  the  barb  would  be  forced 
by  a  spring  through  the  key-hole  into  his  hand.  It  is  related 
tiiat  while  testing  this  lock,  the  patentee  was  himself  acci- 
dentally visited  by  the  l  ai  l),  a  circnmstance  which  would 
doubtless  inspire  him  with  implicit  confidence  in  the  efficacy 
of  his  invention. 

On  tho  door  of  a  room  at  Mr.  Throckmorton^s,  in 
Northam]it{i7ishiro,  where  the  poet  Cowper  spent  many  of  lug 
reflective  hours,  was  a  brass  lock  of  superior  workmanship 
and  quaint  design.  The  principal  feature  of  the  ornamentation 
consisted  of  a  me»»o  relievo  figure  of  a  man  dad  in  jerkin  and 
a  cayalier's  hat,  and  holding  a  gun  as  if  in  the  act  of  watching 
against  a  surprise.  By  means  of  a  small  pin,  one  of  the  legs 
of  the  figure  was  maflo  to  move,  disclosing  the  key-hole. 
Towards  the  right  hand  was  a  dial  face,  closely  studded  with 
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double  rows  of  figores,  also  an  inscriptioii  with  the  maker's 
name 

''Johannes  Wilkos,  BirrninLrliara/' 
The  stylo  of  thr  costiinie  of  the  fig^nrc  would  point  out  tho  date 
of  til L'  lock  as  Tow  ards  tlit*  cud  of  the  17th  ceulury. 

In  j\iic>8  Alitl'urd's  delightful  livcolleciions,  there  is  a  notice 
of  a  lock  at  OckwelPs  HaU^  near  Taplow,  of  extraordinary 
dimensions.  It  was  fixed  on  an  iron  studded  door,  and  was 
several  feet  in  length.  The  key  was  of  such  gigantic  propor- 
tions til  at  only  the  strong  arm  of  a  man  could  wield  it,  and 
turn  tho  mHssivc  bolt, 

T>ocks  of  |u  (  idiar  construction  were  formerly  made  in  con- 
m  xiuu  with  "  iron  bridles,"  which  superseded  **  cuckins^ 
Btools,"  as  a  punishment  for  scolds  or  refractory  women.  In 
many  of  the  ancient  boroughs,  these  iron  bridles  were  frequently 
used  for  that  purpose,  and  were  secured  on  the  offender  by 
lock  and  key,  after  the  manner  of  gyves  and  leg  locks.  The 
comparative  state  of  perfection  attained  by  the  fair  sex  in 
these  dny5s,  however,  has  broup-ht  bridle  locks  into  disuse,  and 
that  branch  of  manufacture  is  now  (jiiite  extmct. 

We  come  now  to  conaidor  brieliy  the  inventions  and  im- 
provements in  the  construction  of  locks  during  the  past 
century.  The  first  patent  for  a  lock  was  granted  a.d.  1774, 
since  which  time  the  number  of  patentees  has  been  augmented 
to  more  than  120.  From  this  bewilderinnr  catalogue  we 
propose  to  select  a  few  of  the  more  important  in  the  order  of 
their  seniority. 

Almost  the  first  lock  ])atonted  after  the  establishment  of 
the  patent  law  was  one  which  has  rendered  its  inventor  famous 
in  the  annals  of  locks  and  keys.  Mr.  Robert  Barron,  of 
London,  a  mechanic  of  considerable  ingenuity,  obtained  for 
himself,  in  ttie  year  1774,  the  rii^'-lit  of  constructing  locks  in 
which  the  security  was  effected  by  fixed  wards,  with  tho 
addition  of  lit'tiiig'  tumblers  or  levcM-s.  This  iiiveiitiou  was  at 
once  received  with  favour,  and  is  still  in  great  demand,  being 
both  useful  and  secure.  In  the  original  lock  wore  two 
tumblers,  and  this  number  is  now  generally  introduced. 
These  tumblers  are  kept  in  their  proper  position  by  a  steel 
spring ;  attached  to  the  tumblers  are  studs,  which  retain  the 
bolt  in  its  locked  position ;  and  it  is  only  by  the  application  of 
its  own  key,  which  is  cut  in  steps  of  different  radii,  to  forrespond 
with  the  varying  lifts  of  the  two  tumblers,  that  the  laih  r  can 
be  raised  to  the  exact  height  to  bring  the  studs  into  a  line 
with  the  slot  in  the  bolt,  and  thus  allow  tho  top  step  of  the 
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key  to  act  upon  tlie  talon  and  unlock  it.  Any  attempt  to  pick 
the  lock  is  frustmted  by  a  number  of  upper  trausver.se  notches 
in  the  bolt,  which  renders  it  impossible  to  tell  when  the 
tumblei-8  are  lifted  to  the  required  height. 

In  the  year  1784j  Mr.  Joseph  Bramah,  of  Piccadilly^  London, 
patented  a  lock  which  has  perhaps  attracted  greater  public 
attention  than  any  other  to  which  we  could  refer.  In  this 
lock  a  sliding  bar  or  bolt  was  fixed,  in  the  edge  of  which  was 
cut  a  number  of  notches.  Into  these  notches  are  placed  an 
equal  uumV^er  of  small  bars,  so  as  to  prevent  tlie  motion  of  the 
bolt  imtil  their  removal  was  effected.  This  could  only  be  done 
at  their  extremities,  no  other  part  being  exposed,  and  these 
ends  have  always  an  equal  projection  when  the  bar  is  set  fast. 
It  is  onlj,  however^  when  each  small  bar  has  exactly  received 
its  due  motion  that  the  large  bolt  can  be  set  at  liberty,  and 
when  the  pressure  of  the  key  is  again  withdrawn  they  fall 
instantly  into  their  respective  notches  and  secure  the  bolt. 
In  this  lock  a  compound  of  both  endway,  pushinpf,  and 
revolving  motion  is  given  to  the  key,  iuHtead  of  the  simple 
rotary  movement  of  Barron's  lock.  Although  the  Bramah 
lock  differs  entirely  in  form  from  the  tumbler  lock,  its  principle 
of  action  is  precisely  the  same.  In  the  tumbler  lock  uiere  are 
a  series  of  spring  latches  or  tumblers,  each  of  which  has  to  be 
raised  to  a  certain  position  to  allow  a  pin  or  stump  fixed  to 
the  bolt  to  pass  ;  and  in  the  Bramali  lock,  as  we  have  observed, 
there  is  a  peries  of  slides,  each  of  which  has  to  be  pressed  down 
to  a  certain  position  so  as  to  pass  the  locking  plate  before  the 
bolt  can  be  moved. 

For  many  years  this  lock  was  exhibited  in  Mr.  Bramah's 
shop  window  in  Piccadilly,  to  which  was  attached  a  label  with 
these  words: — Notice. — "  T/f  nrtisiwJio  cnn  malie  an  instrument 
that  will  pick  or  open  thl^  lock  loill  recmce  two  fmmh'eil  guineM 
fh>'  momrmf  it  f<f  jvofhic,  ,1  Among  the  thonsands  who  were 
attracted  from  all  parts  of  the  world  to  the  metropolis  during 
the  great  Exhibition  of  1851  was  Mr.  Hobbs,  an  American 
mechanician,  who  having  noticed  the  challenge,  eventually 
accepted  it>  and  to  the  surprise  of  everybody  sucoeededj  after 
sixteen  days'  perseverance,  in  opening  the  lock  whose  reputed 
security  had  almost  passed  into  a  proverb.  The  event  created 
considerable  public  excitement,  established  Hobbs's  fame,  and 
gave  a  Rtimulus  to  the  lock  trade,  such  as  it  has  never  received 
^fore  or  since. 

The  original  patent  for  Chubb's  lock  was  obtained  a.d. 
1818,  by  Jeremiah  Chubb,  which  has  been  modified  and  im- 
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poved  upon  by  the  soocesstye  patents  of  Charles  Chubb  (1824), 
by  Charles  Chubb  and  Ebenezer  Hanter  (1833),  by  John 
Chubb  (1846),  and  by  John  Chubb  and  Ebenezer  Hunter 

in  1817.  In  the  last  patented  lock  arc  retained  all  the 
peculiarities  of  the  former  inventions,  with  many  practical 
improvements  and  additions.  It  consists  of  six  separate  and 
distinct  double-acting  tumblers,  with  the  addition  of  a  "de- 
tector/' by  which  any  attempt  to  pick  or  open  the  lock  with  m 
false  key  is  immediately  notined  on  the  next  application  of  the 
proper  one.  The  detector  is  the  great  and  peculiar  feature  by 
which  Chubb's  lock  is  so  well  and  deservedly  known.  It  con- 
sists of  a  5?pring,  which  so  long  as  the  levers  are  lifted  with 
exactness  by  the  true  key  remains  inactive ;  but  should  the 
levers,  raised  by  a  false  key,  vary  in  the  slightest  degree,  this 
spring  instautly  secures  the  bottom  lever,  and  renders  the 
bolt  immovable.  When  the  true  key  is  applied  while  the 
detector  spring  is  "  on  duty/'  the  former  has  to  he  turned  the 
reverse  way,  and  the  spring  restored  to  it??  original  position, 
and  the  lever  is  then  set  at  liberty.  Chubb's  locks^  like  the 
others  to  which  we  have  refeiTcd,  are  TTirirlr  in  series,  having  a 
separate  and  ditierent  kuy  to  each,  aiui  a  master-key  for 
opening  any  number  that  may  be  required.  So  extensive  aru 
the  oomlnnations,  that  Ur.  Chubb  assures  us  that  it  would  be 
quite  practicable  to  make  locks  for  all  the  doors  of  all  the 
houses  in  London,  with  a  distinct  and  different  key  to  each 
lock,  and  yet  there  should  be  one  master-key  to  pass  the 
whole  !  A  mo«it  complete  series  of  locks  was  constmcted  some 
years  ago  by  the  late  ^Ir.  Chubb  for  the  Westminster  Bridewell. 
It  consists  of  1,100  locks,  forming  one  series,  with  keys  for 
the  master,  sub-master,  and  warden.  At  any  time  the  governor 
has  the  power  of  stepping  out  the  under  keys,  and  in  case  of 
an^  surreptitious  attempt  to  open  a  lock  and  the  detector 
bemg  thrown,  none  of  the  under  keys  will  regulate  it,  but  the 
g^overnor  must  bo  made  acquainted  with  the  cironm stance,  as 
he  alone  has  the  power  with  his  key  to  restore  the  lock  to  its 
orig-inal  state.  Barron's,  Bramah's,  and  Chuljlt's  locks  aro 
made  for  all  purposes,  from  the  smallest  cabinet  to  the  largest 
fortress  gate. 

In  tl^  year  1830  a  patent  was  granted  jointly  to  Mr.  James 
Carpenter,  of  Willenhall,  and  Mr.  John  Young,  of  Wolver- 
hampton, for  a  lock  in  which  the  action  of  the  latch  bolt  was 
perpendicular  instead  of  horizontal.  The  patent  subsequently 
became  the  sole  property  of  Mr.  Carpenter,  with  the  exception 
of  its  application  to  mortice  locks,  which  Mr.  Young  retained. 
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Mr.  Caipenter  afterwards  improved  the  constmction  of  all 
locks  to  wTiicli  his  patent  wa«  applied,  so  as  to  ensure  smooth 
working  mti  I  durability.  The  iuventi^'n  was  very  successfnl^ 
and  to  this  day  "  Carpenter's  locks  "  are  iamiliar  as  house- 
hold words  in  every  market  of  the  globe. 

Another  name  of  celebrity  in  the  history  of  lo<^,  is  Thomas 
Psraons.  His  was  the  first  "changeable''  lock  patented  in 
England.  The  elevation  of  the  tumblers  in  this  loek  is  rega- 
lated  by  an  adjusting  screw  passing  thrcug-h  the  lock  to  the 
inside  of  the  door.  This  screw  changes  the  positive  l>nt  not 
the  relative  position  of  the  tumblers,  so  that  the  eame  ditlerence 
in  the  steps  of  the  key  must  be  retained,  the  change  being 
made  only  in  the  length  of  the  bit.  The  number  of  changes 
fcfr  each  lock  is  consequently  yeiy  limited.  In  a  lock  of 
ordinary  oonstniction  from  15  to  20  distinct  dianges  can  be 

applied. 

Mr.  J.  Sanders,  of  Burton,  secured  an  invention  in  1841, 
for  a  I'x-k  with  traversing  tumblers,  instead  of  fixed  levers  as 
in  IJramah^s  patent.  In  this  lock  the  levers  are  raised  with 
the  key,  and  })n>}:ielled  with  the  bolt,  throufrh  an  accurate 
gauge  which  would  act  as  an  obstacle  to  any  false  key. 

Str.  Hobbs  holds  as  a  fixed  principle,  that  ''whererer 
ilie  parts  of  a  lock  which  come  in  contact  with  the  key 
are  affected  by  any  pressure  applied  to  the  bolt,  that  lock 
can  be  picked."  In  his  patent,  therefore,  this  is  prevented 
by  a  Himple  addition  to  the  tumbler  stomp  working  beneath 
the  bolt. 

Among  tliL  '  ther  patents  which  have  survived,  may  be 
enumerated  Suuiiuerford's  double-acting  draw  tumbler,  tiuiL 
is^  a  tombler  whidi  is  drawn  down  by  the  key,  instead  of 
htoDft  lifted  up;  Anbin's  reroHing  cortain^  *  closing  the 
key^hole  dnrine  the  revolution  of  the  key;  Ballie\s  lock^ 
witT:  'secret  and  secure  fixings;  and  the  patents  of  Com* 
thwaite,  Duce,  Walters,  Price,  Wolvers*  »n ,  and  Carter. 
Alarum  bells  are  attached  to  some  locks,  and  others  are  so 
contrived  that  any  attempt  at  violation  would  result  in  the 
loud  report  of  an  appended  tire-arm,  but  as  a  ruit-  these 
oontriTanoes  are  more  remarkable  for  ingenuity  than  for  prac 
tical  utility. 

The  introdnction  of  the  lock  trade  into  South  Staffordshire 
took  place  as  early  as  the  reign  of  Queen  Elizabeth,  but  it  did 

not  flourish  very  exten.«?ively  until  the  end  of  the  17th  century, 
when  it  became  one  of  the  chief  staple  industries  of  the  district. 
In  the  year  1660,  when  hearth  money  was  collected,  Wolver- 
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hampton  paid  for  84  lienrths,  and  Willenhall  for  97,  most  of 
^hich  were  u^ed  by  tlic  locksmiths  of  those  times.  The 
locks  thus  liiaiiutactured  were  jiurchased  by  chapmeu  who 
travelled  from  place  to  place  with  packhorses.  At  the  com- 
menoement  of  tne  18tli  centunr^  however^  the  merchants  began 
to  establish  store  rooms  in  Wolverhampton  and  Birmingham^ 
whither  ilie  locks  and  other  hardware  productions  were 
convoyed  by  the  smiths,  in  wallets, — or  as  they  have  been 
facetiously  tormed,  "  human  saddlebags/' — a  system  not  even 

yet  quite  (jbsolrte.* 

Dr.  Plot,  writing  in  168G,  says  of  Wolverhampton  : — ^"  The 
greatest  excellency  of  the  blacksmith's  profession  in  this 
county  lies  in  their  making  of  locks  for  doores,  wherein  the 
artisans  of  Wol  v  li  tmpton  seem  to  be  preferred  to  all  others, 
they  making  them  in  suites,  six,  eight,  or  more  in  a  suite, 
accordiiii>'  as  the  chapman  befponkes  them,  wliereof  the  keys 
shall  neither  of  them  open  the  otlier's  lock,  yet  one  master-key 
shall  open  them  all.  Nay,  so  cm  ious  arc  they  in  lockwurk  that 
they  can  contrive  a  lock  that  the  master  or  mistress  of  a 
.  fiffluly  sending  a  servant  into  their  closets,  either  with  the 
master-key  or  their  own,  can  certainly  tell  by  the  lock  how 
many  times  that  sei-vant  has  been  in,  at  any  distance  of  time, 
or  how  many  times  the  lock  has  been  shot  for  a  whole  year 
together,  some  of  ilicm  being  made  to  shew  it  300,  500,  or 
1,000  times, — nay,  one  of  the  chief  woi  kmen  of  the  town  told 
me  he  could  make  one  that  should  shew  it  10,000  times. 
Further  yet,  I  was  told  of  a  very  fine  lock,  made  in  this  town, 
sold  for  £20,  that  had  a  set  of  chimes  in  it,  that  could  go  at 
any  hour  the  master  should  think  fit.  And  these  locks  they 
make  either  with  brass  or  iron  boxes,  so  curiously  polish't,  and 
the  k*'ys  so  linely  wroui^-ht,  that  'tis  not  reasouoblo  to  think 
they  were  over  exceeded  unless  by  Tubal  Cain,  the  inspired 
artificer  in  brass  and  iron."  Dr.  Wilkes,  writing  a  century 
later,  pays  an  equally  flattering  tribute  to  the  skill  of 
Wolverhampton  artisans,  and  mentions  that  the  number  of 
locksmiths  in  Wolverhampton  at  that  time  was  134.  The  lock 
trade  of  Wolverhampton  is  quite  distinct  from  that  of  other 
parts  of  the  district,  their  security  being  for  the  most  |mrt 
etlected  by  tumblers  or  levers,  while  those  of  other  localities 
are  principally  seonred  by  fixed  wards,  ^riic  descriptions  of 
locks  chiieily  mauulaclured  here  are  known  as  cabmet,  pad. 


*  llie  oldest  ware-room  in  Wolrerhompton  is  that  of  Meser*.  Tarratt,  Sons,  wtd  Co,, 
in  Om  Townweli  Fold,  wbl«libMbeen  e«tat>li«bed  oomidittmblf  more  th«a  a  century. 
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Tmi;  fine  plate,  and  mortice,  all  of  which  are  made  both  in  iron 
and  brass.  One  firm  alone  (Messrs.  Cbnbb  nnrl  Son) 
mannfacturo  about  30,000  locks  per  annum,  the  clRapcst  of 
which  is  sold  at  lOs.  nett,  while  many  of  tliein  are  worth 
from  £2  to  £3  each.  The  commoner  dcscripiiuus  of  cabinet 
locks  are,  however,  sold  at  much  lower  pricea^  vaiying  fifom 
S9,  to  lOs.  per  dozen,  and  are  made  in  enormous  qnantities. 
Fine  plate  locks  are  those  imbedded  in  wood  cases,  and  are 
used  principally  for  stable  and  yaid  doors.  The  ironwork 
of  these  articles  is  mnnufactured  by  nrtisans  workiiif:;  at 
their  own  hoTiies  in  tlie  rural  localities  of  Brewood,  Coven, 
Peuiieford,  an<l  orlier  villages  between  \V  olverhamplou  and 
Stafford,  the  audiLiuu  of  the  wood  case  being  made  at 
Wolverhampton.  The  cheapest  of  these  articles  are  sold 
as  low  as  d«.  per  dozen.  The  lock  trade  of  Wolverhamp- 
ton is  rapidly  extending^  and  the  skill  of  its  artisans  is  well 
sustained. 

Willenhall  has  for  generations  been  celebrated  for  its 
locks  and  keys,  and  its  artisans  have  acquired  a  considemble 
reputation  for  their  ingenuity.    In  the  year  1776,  one  James 
Lees,  a  workman  in  his  sixty-fourth  year,  made  a  lock  and 
key  the  weight  of  which  did  not  exceed  that  of  a  silver  two- 
pence, and  he  expressed  his  readiness  to  make  a  dozen  locks 
and  keys  the  total  weight  of  which  should  not  exceed  a  silver 
sixpence.  At  that  time  the  number  of  locksmiths  in  Willcnhall 
was  148.    ITie  locks  chiefly  manufactured  at  Willcnhall  are 
similar  in  kind  bnt  of  inferior  qnnlitv  to  those  produced  in 
Wolverhampton,  with  tlie  exception  ot"  tiie  tine  {)late,  which  are 
not  made  here.    Rim  locks,  i.e.,  door  locks  opened  with  knobs 
and  key,  and  having  two  or  three  bolts,  are  made  in  number- 
lees  qnalities,  and  at  prices  ranging  from  15s.  per  dozen  to 
£1  each.   They  are  chiefly  made  on  the  principle  of  Carpenter 
and  Young's  patent  for  export  trade,  and  with  the  original 
horizontal  motion  for  home  trade.     Dead  locks  are  those 
which  have  only  one  large  bolt,  worked  by  the  key,  and  do 
not  eat  eh  or  spring  like  rim  locks.    They  vary  in  priee  tVoni 
bif.  to        per  dozen.  We  are  unable  to  explain  the  inanimate 
appellation  applied  to  these  locks,  a  name  which  would  more 
appropriately  describe  mortice  locks  which  are  buried  in  the 
door.   Mortice  locks  can  be  made  on  either  the  rim,  dead,  or 
drawback  principle,  bnt  are  higher  in  price,  varying  from  24.^. 
to  100«.  per  dozen.    Drawback  locks  are  chiefly  used  for  hall 
doors,  and  resemble  dead  locks,  except  that  the  bolt  springs 
and  is  worked  by  a  brass  knob  on  the  inside  or  by  the  key  on 
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the  outside.  Pad  locks  are  too  well  known  to  need  description 
here.  They  are  made  in  enormons  quantities,  both  in  brass 
and  iron,  and  at  prices  ranging  from  6d.  to  £1  per  dozen. 
Cabinet  locks  employ  the  manufacturing  ingenuity  of  the  out- 
lying hamlets  of  Short  Heath  and  New  Invention,*  but  the 
artides  produced  are  mnch  inferior  to  Wolyerhampton  make. 
WUleidiiall  locks  are^  as  we  liaye  observed,  all  warded,  the 
wards  yaarying  of  course  in  strength  and  quality,  known  as 
common,  fine,  round,  sash,  and  solid  wards.  One  pccnliarity 
of  the  lock  trade  at  Willenhall  in  it--  distribution  ainong  so 
many  masters,  the  majority  of  whom  employ  ouly  some  six  or 
eight  men  and  boys.  This  system  has  introduced  a  spirit  of 
rivalry  and  competition,  of  which  purchasers  of  locks  have  not 
been  slow  to  take  advantage,  and  the  consequence  has  been 
to  reduce  the  price  in  some  branches  to  so  low  a  point  that 
excellence  of  workmanship  has  giv^  way  to  rapidity  of 
production,  and  this  has  doubtless  given  rise  to  the  familiar 
Baying  that  if  a  Willenhall  locksmith  happens  to  let  fall  a 
lock  in  the  process  of  manufacture  he  does  not  stay  to 
pick  it  up,  as  he  can  make  another  in  less  time.  The  late 
Mr«  0.  B.  Thomeycroft,  who  resided  at  Willenhall  for  a 
time,  was  once  taunted  that  some  pad  locks  were  made  in 
WinenhaU  which  would  only  lock  once;  but  when  he  was 
told  the  price,  namely  twopence,  he  replied,  "  Well,  it 
would  be  a  shame  if  they  did  lock  twice  for  that  money." 
The  same  articles  are  now  being  sold  at  one  halfpenny 
each ! 

At  Walsall  the  lock  trade  has  much  extended  during  the 
past  few  years.  Until  recently,  its  operations  in  this  branch 
were  almost  exclusively  confined  to  cabinet  locks,  but  now 
iron  pad  locks  are  made  in  great  quantities,  and  within  ten 
years  the  number  of  artisans  lias  been  doubled. 

WednesfieUl  is  chiefly  noted  in  tlio  lock  trade  f'>r  the 
manufacture  of  iron  cabinet,  and  till  locks,  and  various  kinds 
of  keys.  Here,  however,  as  at  Waisail,  the  lock  trade  is  only 
a  supplemental^  branch  of  industry. 

The  following  table,  showing  the  various  branches  and 
localities,  will  serve  to  illustrate  we  present  extent  of  the  lock 
trade  in  the  district 


*  This  hamlot  owes  ita  Btrangre  name  to  a  sltnplo  cirrurn!«tAnce.  The  tenant  of  the  first 
hoiue  erected  there  was  annorod  by  r  smoky  c)iiinncy,  aud  ho  contrived  an  infjenions 
apparatuB  to  remedy  the  evil.  It  sncooedad,  and  so  pleaaed  th**  he  invited  the  attention 
or  every  visitor  to  his  "new  invenUon*'  M  he  called tt,»tantt  which  became  bo  fjamiliar 

of  A  InMoTi  aaoptiad  ttalao. 
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Locality. 

Description  of  Lock. 

No.  of 
JBniplojiffliv. 

Approxi- 
mule  No.  of 
Hands. 

Avemffe 
Weekly 
BanJac*. 

WolTarluHaaiitan  | 

Willenhall  (incla. 
ding  Short  Heath, 
Ac.)   

Walsall  (iuclndmg 

Bert  TOl  and  Oa»i. 

net,  Levered  Rim 
and  Mortice,  and 

W  M  ik  d  Rim,  Dead, 
Mortice  Draw- 
bade,  FhA  Mid  TQl 

Iron  Fid  and  Oalii- 

IroD  Cabinet  and 
^'■y^   •«••■••• 

ao 

80 

876 

35 

50 
80 

400 
800 

0000 

iOO 

200 
150 

86t.to40». 
86ff.to40«. 

18*.  to  SO*. 

18«.  to  30*. 

15s.  to  2o^. 
18*.  to  28*. 

450 

4060 

The  total  weekly  production  of  locks  m  the  district  is 
estimated  as  follows : — Pad,  24,000  dozen  ;  cabinet,  till,  and 
chest,  3,000  dozen  rira,  dead,  mortice,  and  drawback,  3,000 
dozen;  fine  plate,  1,000  dozen;  and  secure  levered  locks  and 
other  descriptions,  500  dozen  ;  being  an  aggregate  production 
of  31,500  dozens  of  locks  per  w  eek. 

like  principal  markets  to  wbidi  locks  are  exported  are 
Aastmlia,  New  Zealand,  India^  China,  Continent,  Sontli 
America,  tke  Cape,  and  the  United  States.  The  two  former 
are  however  by  far  the  most  important  customers  for  door 
locks.  For  pad  locks  India  is  perhaps  the  greatest  markot,  as 
rcpTirfl^  iron  pad,  and  the  Continent  for  brass  and  ornamental 
pad  i.jck.s.  The  French  treaty  has  not  yet  benefitted  the  lock 
trade  of  the  district  to  any  considerable  extent,  and  it  will 
require  time  to  assimilate  the  tastes  of  the  two  nations  in  tins 
respect  before  the  French  consumers  will  abandon  their  own 
flimsy  decorative  articles  in  favonr  of  plam  practical  English 
locks. 

The  American  war  affected  seriously  only  two  branches  of 
the  lock  trade,  the  pad  and  cabinet  departments.  Thirty 
yeai-s  ago  the  United  Sta-tos  was  by  far  the  most  extensive 
market  for  the  lock  trade, — indeed  it  was  estimated  that  at 
one  time  more  than  one  half  of  the  locks  made  in  this  district 
were  sent  there.  Now  howeyer,  as  for  some*  years  past,  the 
States  do  not  bu^  any  but  till  and  pad  locks ;  and  even  these 
are  gradually  bemg  made  in  their  own  market,  togettier  with 
other  kinds,  so  that  in  time  the  demand  for  these  also  may  be 
expected  to  cco^e.  Tlip  late  war  therefore  did  not  produce 
any  very  disastrous  coiu>e(^uencea  in  connection  with  the  lock 
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trade  of  the  district,  the  demlknd  from  the  Co^omcB  and  other 
markets  boin<jf  happily  buoj^ant  during  the  whole  of  that 

prut  v;\i:i  vd  st  rito. 

'iiic  piiucipal  ioreigu  rivals  with  which  English  locksmiths 
liave  to  contend,  are  those  of  America^  France^  and  (Germany, 
The  advantage  possessed  hy  the  former  is  chiefly  the  fineness 

of  the  sand  used  in  casting,  which  is  so  much  superior  to  that 
nsed  in  this  country  that  American  locks  and  keys  can  be  cast 
with  such  accnracv  as  not  even  to  ro(juire  the  finishing  touch 
of  a  file.  This  cuu.sidi  i  ably  reduces  the  cxncTMlii  ure  of  manual 
labour,  and  an  artisan  in  the  States  receiiilv  wrote  a  letter  to 
his  friends  in  England  in  which  ho  told  them  that  he  could 
make  door  locks  at  the  rate  of  150  per  day,  the  average  rate 
at  which  such  articles  in  England  are  made  being  about  one 
dozen  per  day.  The  locks  made  in  America  are^  howeverj 
unendnring  and  insecure,  and  arc  not  likoly  to  injure  the 
demand  for  English  locks  i-n  other  nuirkeis,  although  the  latter 
have  now  little  sale  in  America.  The  characteristic  feature  of 
Continental  locks  is  their  chasteness  and  eluburate  decoration, 
in  which  our  French  neighbours,  especially,  greatly  excel. 
Their  locks  lack,  however,  the  strength  and  practical  nseful- 
ness  of  English  articles,  and  the  latter  do  not  yet  suffer  much 
from  the  competition,  English  locks  being  preferred  in  almost 
every  market  on  the  g-lobc.  It  cannot  be  denied,  however, 
that  Mr.  Kuskin's  theory,  on  llie  union  of  art  and  handicraft, 
might  be  studied  with  advantage  by  the  locksmiths  of  this 
district,  to  whose  productions  might  be  given  increased 
symmetry  and  beauty,  without  in  any  way  destroying  their 
more  practical  qualities. 

Perhaps  no  extensive  branch  of  local  industry  has  taken 
less  advantage  of  the  recent  progress  of  mechanical  science 
than  the  lock  trade.  In  most  case;?  they  are  constructed  now 
in  precisely  the  same  manner  as  they  were  twenty  years  iiuo. 
To  the  tact  of  the  trade  bein^  so  much  in  the  hands  of  small 
capitalists,  must  be  mainly  attnbnted  the  lack  of  that  enterprise 
and  progression  which  have  characterised  other  departments 
of  local  industry.  The  recent  spread  of  the  lock  trade  to 
Lancashire,  London,  and  other  districts  will,  however,  doubtless 
produce  a  change  in  the  mode  of  manufacture  here. 

N{  itiier  (as  we  iiave  just  hinted)  have  locks  and  kevs  made 
in  this  district  kept  pace  with  the  demand  for  decorative  art 
workmanship,  which  is  the  natural  result  of  the  refining  in- 
fluence of  an  increasing  civilisation,  and  the  spread  of  education 
amongst  the  people.    But  although  these  drawbacks  must  in 
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fairness  he  admitted,  we  may  assert  that  the  lock  trade  has 
not  been  exceeded  Ly  any  other  handicraft  in  the  district 
for  the  deyelopment  of  individual  ingeuuitj^  and  persevering 
toil. 

The  condition  of  the  artisans  engaged  in  this  branch  of 
industry  has  much  improved  of  late  years,  but  there  is  still 
room  for  amendment.  The  average  hours  of  labour  are  from 
6  a.m.  to  7  p.m.  in  summer,  and  from  7  a.m.  till  8  p.m.  in 
winter ;  bat  m  too  many  instances  these  hours  are  exceeded. 
The  employment  of  women  in  the  trade  is  not  extensive,  the 
proportion  being  about  10  per  cent.,  but  boys  are  employed  at 
very  early  as^es.  The  apjn-eiitice  system  is  by  no  means  so 
general  in  the  lock  trade  was  the  case  a  lew  years  ago.  In 
1841,  the  number  of  apprentices  employed  (chiefly  brought 
from  the  Union  Workhouses)  in  Willenhall  and  Wednesfield 
alone  was  615,  in  1851  this  number  had  been  reduced  to  376, 
and  in  1861  to  255.  The  treatment  of  these  youths  is  also 
mnch  more  considerate  and  humane  than  when  pictured  by 
Mr.  Disraeli  in  "Sybil "  twenty  years  ago.  As  a  rule  the  lock- 
smiths work  much  steadier  than  was  their  wont  in  v<  ars  irono 
by,  although  the  time-honoured  custom  of  "  druikoiLr  the 
health  of  St.  Monday'*  is  still  observed.  In  moraU  and 
intelligence  they  hare  improred  as  a  class  in  proportion  to  the 
increase  of  educational  and  other  advantages  placed  within 
their  reach.  In  one  lock  factory,  which  may  be  token  as  a  fair 
example  of  the  others  in  the  district,  70  per  cent,  of  the 
artisans  are  members  of  Friendly  Societies,  50  por  cent,  can 
read  and  write,  15  per  cent,  are  inenibers  of  a  Mechanics'  Insti- 
tute, 10  por  cent,  have  aceonnts  with  the  Post  Office  Savino-s 
Bank,  and  5  per  ceut.  are  the  owners  of  the  freehold  cottages 
in  which  they  reside. 

Of  the  future  of  the  lock  trade  in  this  district  we  can  speak 
with  promise.  11  <  development  of  new  empires,  and  the 
opening-up  of  fresh  tields  of  commerce  in  our  colonies,  augur 
well  for  this  department  of  local  industry,  and  we  have  faith 
that  the  locksmiths  of  South  Staffordshire  will  keep  tlit  ir  place 
before  all  rivals.  The  drinaiid  for  locks  and  keys  inusit 
necessarily  extend  with  the  growth  of  civilisation,  and  it  must 
also  be  maintained  so  long  as  lovers  have  secrets  to  treasure^ 
and  misers  have  hoards  to  keep,  and  affection  has  its  sacred 
relics  to  preserve.  But  when  the  day  dawns  of  which  poets 
dream,  and  seers  foretell — ^when  the  w^orld  shall  rejoice  in  the 
millennium  light>  and  resemble  Longfellow's  Arcadian  village 
where— 
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"  Neither  locks  liad  they  to  their  doors,  nor  bars  to  their  windows. 
Bat  their  dwellinga  were  open  as  day  and  the  hearts  of  the  owners  j " 

Then,  "bat  not  till  then,  will  our  treasnres  need  no  more  the 
gntird  of  lock  and  key;,  and  the  lockemith^  like  OtheUo,  "  find 
his  occupation  gone.'' 
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It  is  intended  to  treat  in  tliis  paper  of  the  manufactore  of 
boilers  and  gas  apparatus^  under  the  head  of  boiler  manufac- 
ture ;  and  in  addition  to  steam  boilers,  a  great  Tariety  of  other 
articles  being  indnded^  such  as  sugar  pans,  clarifiers,  salt  and 
saltpetre  pans,  tanks  and  cistomsi  galvanizing  baths,  plating 
▼atSj  canal  and  river  boats,  iron  roofing-,  &c. 

The  manufacture  of  gas  apparatus,  in  addition  to  gas 
holders  and  tanks,  iTicludes  all  the  various  vessels  and  appli- 
ances required  in  cumuiete  gas  works. 

There  are  several  boiler  makers  in  Birmingham.  The 
largest  establishment  in  the  town,  that  of  Messrs.  Thomas 
Piggott  and  Sons,  is  engaged  in  the  combined  manufacture  of 
boilers  and  of  gas  apparatus. 

Prior  t'^  l>^'n  neither  of  these  trades  was  carried  on  in 
Birmingham,  though  ])oth  existed  in  South  Staffordshire. 
Wliei-i  first  established  here,  in  18:31,  the  combined  trades 
employed  only  about  3U  men  and  boys,  and  the  finished  work 
reached  aboat  150  tons  yearly.  In  1849  the  yearly  production 
had  reached  to  about  500  tons,  and  in  1864  to  upwards  of 
1000  tons;  while  the  number  of  hands  employed  had  risen  in 
the  same  time  to  200  men  and  boys. 

About  two-thirds  of  the  whole  demand  is  for  the  home 
trade,  and  one-third  for  export.  The  articles  manufactured  for 
the  home  market  are  chiefly  steam  boilers  for  stationary, 
locomotive,  and  mariuo  engines;  a  great  variety  of  steam- 
generating  vessels  for  heating,  drying,  and  evaporating  ^ur. 
poses ;  galvanizing  baths,  platmg  vats,  tanks  and  cisterns,  iron 
roofing,  gas-holders,  purifiers,  condensers,  &c. 

The  foreign  trade  dates  from  1836,  but  was  quite  incon- 
siderable till  1845.     It  is  principally  in  sugar  pans  and 
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Bugar-makinnr  vessels^  with  steam  engine,  boilers,  and  fittings, 
for  the  West  Indies,  Brazils,  and  for  the  port  of  New  Orleans ; 
in  gas  apparatus  of  every  kind  for  South  America  and  tho 
East  Indies,  and  in  gas-bulder8,  and  to  a  small  extent  in  other 
articles  for  the  whole  of  Europe.  Extensive  gas  works  to 
light  the  city  and  fort  of  Bombay  have  just  been  completed, 
the  whole  of  the  apparatus  and  iron  roofing  for  which  were 
supplied  from  the  Spring  Hill  Works  of  Messrs.  Piggott,  and 
erected  in  Bombay  by  Birmingham  workmen. 

Many  of  the  principal  towns  of  Germany  and  France  hare 
been  supplied  v:\th  «ja.s. holders  from  Birmingham,  notwith- 
standintr  tlic  heavy  inipo)  t  duties  levied  on  the  materials.  The 
new  tariii  in  Belgium,  i'russia,  and  the  whole  uf  the  Zollverein, 
has  reduced  this  duty  to  about  £2  10s.  per  ton ;  the  commercial 
treaty  with  France  reduced  the  duty  on  imports  to  that  country 
from  £11  8s.  per  ton  to  £3  4s,  per  ton;  but  the  tariffs  of 
Austria  and  Holland  afford  the  greatest  contrasts,  for  while  the 
former  government,  true  to  her  protectioniF5t  principles,  imposes 
a  duty  of  £8  2s.  6d.  per  ton,  the  latter  exacts  no  more  than 
1  per  cent.,  ad  valorem. 

More  than  half  the  total  of  goods  manufactured  for  the 
home  and  foreign  markets  is  finished  at  the  works ;  the  rest, 
temporarily  put  together  and  marked  at  the  works,  is  trans- 
ported to  its  destination  in  parts  which  can  readily  be  joined. 

It  is  not  ufunl  in  this  trade  that  orders  for  lari^e  numbers 
of  the  same  article  are  Lnveu  ;  the  followiui;  instances  are 
exceptional : — As  niaiiy  as  iri4  sugar  pans,  and  45U  small  boilers 
for  hot-water  apparatus,  have  been  supplied  in  one  year. 

No  women  are  employed  in  this  manufacture^  nor  boys 
under  the  age  of  twelve.  The  occupation  is  by  no  means 
unhealthy,  work  being  chiefly  done  in  well-ventilated  sheds  or 
in  the  open  air.  Tlie  wages  of  skilled  workmen  graduate  from 
49.  to  6s.  per  day.  The  ireneral  features  of  the  trade  and 
industry  havinij  been  sketched  in  the  foregoing  introduction, 
the  history  of  improvement  in  the  finished  article  and  in  the 
processes  of  manufacture  will  form  the  remainder  of  this  notice. 

It  may  be  remarked  generally  that  all  locomotive  and 
marine  boilers  are  now  tubular,  and  nearly  all  fixed  eniiine 
boilers  are  cylindrical  in  external  form,  and  are  constructed  in 
Tarious  modifications  of  tho  Cornish  principle. 

In  recording  the  progress  of  the  gas-holder  trade  in  Bir- 
mingham, it  must  be  remarked  that,  at  the  period  of  its 
introduction  here  in  1831,  the  largest  gas-holder  then  made 
was  60  feet  diameter^  and  contained  about  50,000  cubic  feet  of 
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gas;  this  was  a  great  advance  in  size  when  compared  with 
those  adopted  by  the  first  gris-liirlit  company  in  London  al)ont 
the  year  1812;  tliey  had  a  capacity  oi'  only  1  (1,000  cubic  feet, 
and  that  "vvas  coiijsidercd  excessive  and  dangerous.  In  IH'^^ 
telescopic  gas-holders  were  liist  brought  into  use,  and  tlie 
capacity  of  the  vessel  therebj  doabled  without  any  increase  in 
the  diameter.  Mr.  Stephen  Hutchison,  at  that  time  engineer 
at  the  London  Gas  Works,  Yauxhall,  was  tlie  means  of 
hringingf  this  new  gas-holder  into  notice,  and  Birmingham  has 
the  merit  of  having  perfected  this  g-reat  and  valuable  improve- 
ment by  mfeans  of  winch  donble  or  treble  stowage  is  now 
obtained  in  the  same  aized  taukj  and,  of  course,  upon  the  same 
area  of  laud. 

Sevenl  steam  engine  and  other  boilers  of  improved  con- 
stmction  have  been  brought  ont  here  during  the  last  twenty 
years.  The  rnoj^t  successful  is  one  patented  by  Messrs.  Turner 
and  Hard  wick.  About  60  boilers  have  been  made  on  this 
plan,  nil  nf  n  hicli  have  pros'ed  satisfactory  in  economising  fuel. 

This  improvement  gave  the  tiO  teet  diameter  i:as-holder  of 
183i  a  capacity  of  100,000  cubic  feet.  In  l«4i,  they  had 
reached  a  diameter  of  60  feet,  with  a  capacity  of  230,000.  In 
1845,  a  diameter  of  100  feet  and  capacity  of  330,000  was 
obtained.  In  1852,  a  diameter  of  120  feet  and  capacity  of 
600,000,  and  in  1858,  a  gasholder  162  feet  in  diameter, 
capable  of  holding  1,037,000  cuIhc  feet,  was  made  in  Bir- 
mingham, and  erected  at  Glasjjow.  Since  that  time  gas- 
holders of  still  larfrer  dimensions  have  been  made,  and  several 
arc  now  at  work  iu  London  coutaiuiug  nearly  two  million 
cubic  feet  of  gas.  Such  have  been  the  successful  etiorts  of  the 
trade  to  keep  pace  with  the  requirements  of  gas  light  com- 
panies consequent  upon  the  enormous  increase  in  the  con- 
sumption of  gas  in  all  large  towns. 

It  is  observable  that  whilst  the  number  of  gas  holders 
mannfactured  has  decreased,  the  weij/ht  and  capacity  has 
increased.  In  1837,  there  were  87  gas  holders  made  in  l>ir- 
minLrhatn,  averaging  7^  tons  each,  and  givinir  an  atrgregate 
capacity  of  784,000  cubic  feet ;  in  1864,  10  gas  holders  averaged 
80  tons  each,  and  gave  an  aggroj^ate  capacity  of  3,11)7,000 
cubic  feet.  There  lutve  been  constant  alterations  in  the  con- 
struction of  gas  holders  to  meet  the  increasing  dimensions  and 
pressure  required ;  the  most  recent  have  been  in  telescopic 
gas  holders.  Messrs.  Pii'-frott  have  invented  a  self-actinp*  bolt 
which  locks  the  sliding  pai  ts  of  the  ijas  holder  together  as  they 
become  coupled  by  the  hydraulic  joint,  and  unlocks  them  as 
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the  parts  of  the  gas  holder  become  onconuected.   It  is  found 

to  be  very  useful  where  it  is  rlesirahlo  to  assimilnte  the 
prc'jsnre  of  tlie  two  lift  s  as  closely  as  possible.  They  have  also 
introduced  a  new  and  iiii{)roved  forui  of  hydraulic  cup  made 
entirely  of  boiler  plate,  thus  dispensing  with  the  use  of  both 
single  and  double  angle  iron,  and  giving  great  additional 
strength  to  the  peripnery  of  the  vessel  in  the  parts  where 
strength  is  most  required. 

The  process  of  manufacture  in  this  as  in  most  mechanical 
trades  has  progressed  wonderfully.  Less  than  half  a  century 
back  nearly  everything  was  done  by  manual  labour,  now  nearly 
everything  is  done  by  the  aid  of  machinery.  Formerly  the 
boiler  maker  punched  the  holes  in  the  plates  by  repeated  blows 
with  a  sledge  hammer  on  the  head  of  a  punch,  and  it  required 
about  iive  or  six  blows  with  a  hammer  14  lbs.  weight  to  punch 
a  hole  f  inch  diameter  through  a  plate  §  inc  li  in  thickness. 
Screw  presses  were  then  used,  and  aftorwanls  lover  presses, 
combiniiii^  a  ])air  of  cutters  for  shearing,  were  introduced,  but 
still  worked  by  manual  labour  and  very  slow  in  operation.  It 
is  about  fortv  years  since  punching  and  shearing  machines 
were  generally  driven  by  steam  power.  They  punched  one 
hole,  and  sheared  about  three  inches  in  length  at  each  stroke^ 
and  they  were  worked  at  from  twelve  to  fifteen  strokes  per 
minute.  These  kind  of  presses  are  still  in  general  use,  very 
much  improved  both  in  power  and  speed.  A  lever  press  at 
the  Spring  Hill  Works,  capable  of  exerting  a  power  of  200  tons, 
will  punch  twelve  holes  per  minute  three  inches  in  diameter 
in  a  plate  one  inch  thick,  and  by  hydraulic  power  as  many  as 
150  holes  are  punched  at  one  blow,  and  plates  are  then  sheared 
four  feet  in  length  at  one  stroke.  For  veiy  accurate  work 
drilling  and  planing  has  lately  been  sometimes  substituted  for 
punchino^  nrul  slieariiifjf  ])latos  and  angle  iron.  Messrs.  Poch- 
rane,  of  Dudley,  constructed  a  machine,  when  erect the 
railway  brid<re  over  the  Thames  at  Hungerford,  which  drilled 
80  holes,  1  inch  diameter,  through  a  |-inch  plate^  the  entire  80 
holes  being  drilled  in  fifteen  minutes. 

Before  the  introduction  of  rolled  iron,  the  rivets  for  boOer 
making  were  made  from  square  hammered  bars ;  the  iron  was 
rounded  to  the  size  of  the  intruded  rivet  in  a  tool  on  the  anvil 
at  n  smithes  fire,  then  cut  otf  and  headed  in  a  tool,  with  a 
hand  hammer,  just  as  wrought  iron  nads  are  now  made  by 
hand.  This  mode  of  making  rivets  was  continued  long  after 
the  introduction  of  rolled  round  bars.  One  man  could  in  this 
manner  make  about  800  rivets  per  day.   The  first  machine  for 
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aukkm^  boiler  riyets  was  inyentod  by  Mr.  GhriffiUiSj  of  Smeth- 
wick>  in  ihe  year  1838.  Many  machines  for  this  purpose  have 
since  been  made  and  patented  by  the  inventors.  One  of  the 
hc'<t  is  by  Mr.  Charles  De  Beri^iic,  of  Manchester.  This 
inachiue  will  make  G500  rivets,  f-inch  diameter,  in  one  day. 
Setting  plates  and  putting  them  together  used  to  bo  pretty 
nearly  one  process  in  boiler  making,  for  each  plate  was  formed 
to  an  approximate  sha^  and  tben  temporarily  fixed  in  its 
place  on  the  boiler  whilst  red  hot.  It  was  then  and  there 
hammered  into  its  required  form,  and  when  cooled  was  marked 
for  puncbing  from  the  holes  of  the  adjoining  ])latL'S  to  which  it 
had  been  fitted.  Many  nide  contrivances  wore  resorted  to  to 
place  and  keep  the  work  in  shape,  and  it  was  no  uncommon 
thing  for  a  boiler,  when  it  was  put  together  ready  for  ri vetting 
up,  to  be  so  full  of  stretching  screws  to  pull  in  one  place,  and 
props  to  push  oat  another^  Wkt  there  was  little  spaoe  left  for 
the  holdOT-np  man. 

The  plan  almost  uniyersaUy  practised  now  is  to  mark  and 
punch  the  plates  from  patterns  or  templates,  made  correctly  by 
strikiTi£?  out  the  work  full  size.  Great  accuracy  is  thus  obtained; 
the  plates  fit  to  each  other  with  ]iert\'ct  ease,  and  produce  a 
boiler  true  and  uniform  in  all  its  parts.  After  the  plates  are 
punched  and  sheared  to  the  template  they  are  set  to  the  required 
shape ;  if  intended  for  a  cylindrical  boiler  or  yessel  they  are 
rolled  to  the  proper  course  without  being  heated;  if  they 
are  required  sj^lici-ical  or  angolar  they  are,  if  it  is  practicable, 
formea  by  hydraulic  pressure,  and  various  other  mechanical 
means  are  now  resorted  to  in  setting  plates  and  preparing 
angle  iron,  so  that  they  are  for  the  most  part  formed  to  the 
required  shape  almost  without  the  use  of  the  hammer.  The 
punishment  inflicted  upon  the  hbre  of  the  ii'on  by  the  old 
clumsy  method  is  thus  ayoided,  and  the  work  is  completed  with 
a  neatness  and  truth  contrasting  wonderfnlly  with  tibe  produc- 
tions of  a  few  years  ago.  The  process  of  riyetting  the  plates 
together  is  now  in  part  done  by  both  steam  and  hydraulic 
power,  but  the  machine  has  by  no  moans  superseded  the  old 
plan  of  hand  rivetting,  chiefly  because  no  machine  has  yet  been 
made  capable  of  doing  every  kind  of  work. 

The  boiler  maker  of  the  present  day  reaps  many  advantages 
firom  the  improyements  made  in  the  manu&cture  of  iron;  not 
in  the  quality,  for  that  is  deteriorated,  but  in  the  yariety  in 
form  in  which  it  is  now  made,  and  in  the  length  of  bars  and 
increased  size  of  plates  produced.  Going  back  to  the  period 
before  rolled  boiler  plates  were  known,  boilers  were  then  made 
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of  hammered  plates  *,  they  were  about  2  feet  long  and  15  inches 

to  IS  inclies  wide,  and  about  |-inch  thick  in  the  middle^  tapered 
all  round  to  i-inch  thick  at  tlio  sides.  As  it  was  only  the 
thinned  edges  of  the  plates  tliiit  could  ho  piinrlied,  the  boiler 
maker  was  couijiolled  to  put  them  in  his  work  of  the  size  and 
form  that  ho  received  them  from  the  forge,  and  it  wms  usual  to 
order  a  few  "half  plates,"  that  is,  plates  of  about  half  the 
ordinaiy  width,  to  be  nsed  as  closers  in  completing  each  row 
or  circle  of  plates  in  the  boiler,  and  this  practice  of  using  half 
plates  was  retained  after  the  introduction  of  rolled  iron. 

All  steam  engines  were  at  that  time  made  on  the  condensing 
principle,  and  worked  at  2|  to  lbs.  pressure  on  the  square 
inch  in  the  boiler.  The  general  form  of  boiler  was  what  has 
been  called  the  balloon"  fehape.  The  ujiper  part  of  this 
boiler  being  hemispherical  was  composed  entirely  of  taper 
plates,  but  the  boiler  maker  of  that  day  was  ignorant  of  the 
method  of  calculating,  or  hy  any  way  obtaining  the  proper 
taper  for  the  plates,  so  he  had  to  guess  it,  and  it  sometimes 
happened  that  the  vertical  joints  got  very  far  out  of  perpen- 
dicular in  consequence  of  the  y)lates  being  tapered  too  much, 
tliis  he  at  once  rectiiied  bv  putting  in  a  parallel  plate,  or  if 
needful  one  with  the  wida  end  uppermost.  The  writer  of 
this  has  seen  a  balloon-shtiped  boiler  in  which  were  several 
''half  platesj'^  and  some  plates  reversed  for  the  purpose  of 
rectifying  the  excess  of  taper  j  the  rivets  were  f-inch  diameterj 
made  from  square  iron. 
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CHADTSj  CABLBBj  AND  A1VCH0B8. 

The  manufacture  of  chains  and  cables  is  now  principally  carried 
ou  at  Tipton,  West  Bromwich,  and  the  district  south-west  of 
Dudley,  it  has  been  introduced  about  forty  years.  E.  liilling- 
ham  and  lus  two  sons  made  cKaiiis  for  London  merchantB,  and 
for  dealers  in  the  neighbourhood  of  Dudley,  abont  the  year 
1824.  Shortly  afterwards  others  began  to  make  lialf-inch  to 
two-inch  cables.  About  1834,  the  mnnTif  t  ture  began  to  develop 
rapidly,  and  several  capitalists  devoted  themselves  entirely  to 
the  business,  and  made  it  a  kind  of  factory  trade. 

The  niannfaetiire  of  anchors  is  a  much  more  recent  in- 
troduction. Mr.  Hiugley  attempted  this  as  early  as  1838,  but 
it  was  not  nntil  ten  years  later  that  he  thoroughly  established 
the  trade.  Before  that  time  anchors  were  made  in  the  neigh- 
bonrhood  of  the  principal  sea  ports.  For  the  first  few  years  no  . 
anchors  were  forged  weighing  more  than  20  cwt. ;  but 
eventually,  by  the  introduction  of  improved  machinenr,  forofings 
weighing  74  cwt.  were  successfully  turned  out.  This  tiiide  is 
now  being"  raj) idly  extended,  especially  with  the  Australian 
Colonies^  India,  and  Japan. 

The  only  remarkable  variety  of  anchor  is  that  made  for  the 
Japan  market,  which  has  four  grapnel  arms.  This  promises  to 
be  an  excellent  market  for  chains  and  grrapnels.  The  introduc- 
tion of  the  steam  hammer  has  tended  very  considerably  to 
improve  this  manufacture,  as  mneh  stronprer  and  more  reliable 
work  can  be  turned  out  bv  its  aid  tlinu  under  the  old  process 
with  the  sled<ife.  One  of  the  largest  anchors  made  iu  this 
locaUty  can  be  finished  iu  a  day,  whereas  formerly  it  took  three 
or  four  days  to  complete  the  work. 

Women  are  employed  rather  eziensiTely  in  the  light  chain 
trade,  bnt  not  in  making  cables. 
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In  the  yarioiiB  factories  or  chain  shops,  abont  50^000  tons 
of  chains  and  cables  are  produced  jetaij,  representing  an 
annual  yalne  of  £650,00a 

Upwards  of  5,000  tons  of  iron  is  annually  converted  into 

anchors. 

In  addition  to  the  above,  10,000  tons  of  iron  will  be  nsed 
in  the  mauulacture  of  trace  and  other  small  chains,  chioHy 
exported  to  American  markets. 

In  the  factory  works  about  2,000  men  and  boys  are  enmged 
in  rna}nr\g  chains  and  cables,  and  200  upon  anchors.  There 
are  also  nearly  300  small  sho])s,  attached  to  cottages,  in  which 
2,000  men,  women,  and  children  make  the  smaller  chains.  On 
the  average  there  is  one  man  to  (»very  five  enga«^ed  at  the  work. 
Children  are  extensively  employed  in  this  trade,  and  frequently 
make  very  long  hours.  The  ayerage  earnings  of  men  and  boys 
in  the  factoiy  trade  is  from  18*.  to  20«.  per  week ;  but  in  the 
smaller  shops  the  ayerage  is  lower,  as  so  many  diildren  are 
employed. 

EDOB  TOOLS. 

Considerable  quantities  of  scythes,  edge  tools,  spades, 
ahoyels,  agricttltnial  tools,  &c.,  are  made  in  this  district,  and 

fiye  employment  to  about  1,800  persons,  nearly  one-third  being 
oys.  This  trade  has  been  established  in  the  district  imwards 
of  200  years,  but  has  been  largely  deyeloped  during  the  last 
10  years. 

ANVILS  AND  VICB8. 

Anyils  and  yioes  are  made  principally  at  the  Lye,  and  near 
Dudley.  It  is  estimated  that  at  least  50  tons  of  iron  per  week 
is  used  in  this  manu&cture. 

HEAVY  F0BQINQ8. 

Another  trade,  forming  now  an  important  feature  in  the 
Soutii  BtaSbrdshire  distnct,  is  the  manu&ctnre  of  large 
forgings  by  the  aid  of  the  steam  hammer.  The  largest 
hammer  for  this  purpose  is  one  on  Condie's  principle,  erected 
at  Messrs.  Hill  and  Smith\s,  of  the  Brierlej  Hill  Works.  It  is 
5i  tons  weight,  and  falls  through  6-feet  space,  and  is  capable 
of  forging  a  piece  of  wrought  iron  20  tons  weight,  a  piece 
weighing  14  tons  having  recently  been  forged  under  it.  The 
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Bammcred  armour  plates  for  Her  Majesty's  iron-clad  Caledonia 
wore  manufactured  at  these  works,  wliore,  besides  the  large 
.steam  hainnier  just  mentioned,  two  otiiers  of  a  smaller  size  are 
employed,  besides  hammera  of  the  old  kind  in  use  before  the 
introduction  of  Mr.  Nasmyth's  principle,  and  which  for  certain 
purposes  the  steam  hammer  has  not  been  able  to  displace. 

iasiCUUrUBAL  UFLEIOEKTS. 

Tho  mannfftctore  of  agricultural  implements  in  South 
Staffordaliire  was  introdnced  aboat  25  years  ago,  by  Messrs. 
Hill  and  Smitii,  of  the  Brierley  Hill  Works,  who  commenced 
exhibiting  at  the  annual  eouiury  exhibitions  of  the  Royal 
Agricnltiiral  Society  of  England,  when  that  now  flourishing 
society  was  in  its  infancy,  their  various  manufactures  in  field 
implements,  fencing,  gates,  and  hurdles,  mode  from  the  iron 
produced  in  the  district.  The  use  of  iron  in  agricultural 
implements  was  then  so  rare,  and  its  cheapness  and  greater 
durability,  when  compared  with  wood,  so  manifest,  especiaUj 
in  the  various  descripnons  of  iron  fencing,  farm  gates,  &c,,  that 
a  demand  for  articles  of  this  description  at  once  spnmg  np, 
and  has  ever  since  been  steadily  increasing — a  demand  much 
in<  reased  by  tb*'  pnljlicity  given  to  those  manufactcires  by 
these  annual  exhil)itions,  and  by  the  numerous  premiums 
awarded  by  the  Royal  Agricultural  Society  to  Messrs.  Hill 
and  Smith  for  them.  It  may  be  safely  computed  that  at  the 
present  time  the  iron  consumed  in  South  Staffordshire  in  iron 
fencinjr,  farm  gates,  hurdles,  and  such  like  articles,  used  for 
agricultural  purposes,  exceeds  10,000  tons  per  annum,  as 
upwards  of  1 ,000  tons  are  consumed  by  the  above  firm  alone, 
and  many  other  manufactories  of  similar  articles  have  sprung 
into  existence  of  late  years  in  the  neighbourhood  of  Wolver- 
hampton, Bilston,  &c. 

mSK-IBONS. 

Fiie-irous  were  lirsfc  made  in  Dndlev  about  120  vears  sinee  : 
at  this  period  they  were  of  rather  a  rude  description.  The 
designs  and  construction  have  altered  considerably  since  that 
time,  and  mnch  improved. 

The  increase  of  make  since  1840  has  been  quite  3-^  per 
cent.  The  process  of  Tnannfacture  is  hand  labour,  assisted  by 
steam  power  for  polishinf?  and  tumino-  in  lathes. 

About  10  per  rent,  of  women  are  eiii]iloved  in  making  fire- 
irons,  principally  "  colouring,"  or  passing  thi-ough  their  hands 
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whilst  turning  in  the  lathe ;  thus  they  are  coloured  or  finished 
hy  hand-polish. 

It  is  esttmated  that  10  per  cent,  of  boys  are  employed,  and 
that  the  whole  nnmber  of  hands  are  50<j  pairs  in  this  town 
and  district  ;  2*)  ]»er  cent,  are  exported. 

The  French  Treaty  will  no  doubt  ultimately  prove  very 
bcnofitM'al  to  tlii>:  branch  of  indnstrv,  tlicro  liaviTicf  already  boon 
coiisideralile  exportation^  to  France.  Betor^the  treaty  hre-irons 
were  a  proliibitory  arriele  into  France, 

Fire-irons  are  also  luade  in  Bii'miugham  and  Wolver- 
hampton. 

The  eamingfs  of  a  good  workman  are  d5«.  per  week ;  but  the 
average  of  workmen  about  24«.  per  week.  Women  and  boya 
ayerage  about  7#.  per  week. 
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Undek  the  heading  of  this  paper  it  is  inteuded  to  comprise 
all  articles  of  importance  manufactured  by  the  firms  engaged 
in  what  is  commonly  known  as  (lie  liollow-waro  trnde. 

The  entire  process  by  whicli  timicil  li(tllow-\varc  is  manu- 
factured was  patented  by  one  Jonailiiui  Taylor  (said  to  have 
been  a  workmaa  at  the  Eagle  Foundry^  Birmingham,)  in 
November,  1779.  Tajlor^s  claim,  extracted  from  the  spedfica- 
tiou  of  his  patent,  is  for  ''An  invention*  of  casting  oval-bellied 
cast  iron  pots,  and  'nealing,  taming,  tinning,  and  finishing 
the  same,  and  also  'iR'alinir,  ttirninu,  tinnin;?,  and  finishing 
siirh  kinds  of  round  cast  iron  |)(»t  .s  and  saueo{)aiis  as  are  made 
witli  a  head  or  rim  ronnd  the  top."    Taylor's  patent  was 
boughL  and  worked  by  iiessrs.  Izon  and  Whitehurst,  who 
were  engaged  in  the  mannfactore  of  cast  ironmongery  at  a 
small  fonndiy  in  Duke  Street,  Birmingliam.    Whether  this 
firm  had  attempted  the  manufacture  of  black  (unfinished) 
holloW'Ware,  or  of  the  improved  tinned  hollow-ware,  before 
their  purchase  of  Taylor's  patent  is  not  certainly  known ;  that 
they  made  articles  of  cast  ironmonpfcry — now  distinguished 
by  the  trade  name  of  odd-woi  k — at  that  lime,  is  inferred  from 
the  fact  that  the  firm  lias  always  combined  the  manutacture  of 
these  articles  with  that  oi  tinned  and  6/at7i  hollow-ware  since 
the  introdnction  of  the  latter,  and  were  also  patentcos  of  an 
invention  for  making  cast  hinges,  with  the  secret  joint,  in 
1775.    It  will  be  well  to  explain,  in  passing,  that  this  inven- 
tion for  casting  hinges  was  for  joining  the  two  halves  or  flaps 
of  the  hinge  in  the  casting,  instead  of  casting  them  sepnrat*  ly 
and  fitting  them  together  afterwards.     The  wire  running 
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through  the  two  halves  of  the  joint  is  surrounded  by  the  cast 
metiU^  and  is  entirely  hidden;  hence  the  name  of  secret 
hinges. 

The  advantages  the  improved  tinned  kitchen  furniture,  as 

it  was  called,  possessed  were,  that  it  conld  bo  mnde  in  any 
shape  required,  was  light  and  convenipiit  in  iiso,  was  ologant 
in  appearance — at  least,  compared  witli  tlio  tlim'-l('<_r  pot 
which  it  superseded  to  a  great  extent — and  was  much  ciiLuper 
than  brass  or  copper  cooKiug  vesaels.  As  a  consequence,  it 
met  with  ready  sale,  and  Messrs.  Izon  and  Co.  found  it 
necessary  to  (juit  their  confined  prerai.^cs  in  Duke  Street,  and 
remove  their  business  to  West  Bromwich,  where,  in  aildition 
to  a  convenient  site  for  the  works,  they  had  the  use  of  water 

?ower.  This  removal  took  place  at  Michaelmas,  in  the  year 
780.  The  traditions  uf  tins  hrm  describe  the  humble  begin- 
ning of  what  has  since  become  a  manufacture  of  some  import- 
ance. It  is  related  that,  at  Duke  Street,  the  blast  for  the 
cupola  in  melting  the  iron  was  got  from  a  bellows  worked  by 
two  men,  and  that  the  machinery  was  turned  by  horse  power. 
Also  that  when  ^\v.  Izon  removed  to  West  Bromwich,  he 
brought  only  si'ven  or  eight  worknion  with  hini,  and  that  even 
this  small  band  was  looked  upon  with  sueh  distrust  by  the 
inhabitants  of  that  then  rural  district  as  to  be  refused  lodging, 
80  that  Mr.  Izon  had  to  buy  or  build  cottages  for  his  workmen. 
Numerous  anecdotes  are  current  in  the  trade,  all  of  which 
point  to  the  fact  of  this  manufacture  ha\nng  been  begun  and 
conducted  on  the  most  primitive  scale  by  those  who  were  the 
first  to  engage  in  it.  It  may  be  stated,  oti  trnstwru'thy 
antlioriiy,  that  iron  for  making  hollow-ware  was  melted  in 
a  pot  furnace  by  a  competitor  of  Messrs.  Izon  and  Co.  about 
the  year  1 800. 

The  history  of  each  one  of  the  firms  now  established  in  the 
trade  can  hardly  be  thought  of  sufficient  public  interest  to 

justify  its  introduction  here.  It  will  be  enough  to  confine  our 
attention  to  such  of  them  as  have  the  credit  of  carrying  out 
improvements'  in  the  procossfs  of  manufacture. 

The  first  improvement  to  be  mentioned  is  one  in  the 
annealing,  a  process  necessary  to  soften  the  cast  iron  before  it 
can  be  tui-ned  bright  in  a  lathe,  preparatory  to  tinning.  The 
method  first  practised  was  very  rude  and  ineffectual.  The 
ware  was  packed  in  strong  iron  pots  or  pans,  was  piled  up  in 
the  open  air  on  a  stage  constructed  of  strong  iron  gratings 
placed  side  by  side  an<l  end  to  end  to  any  required  extent. 
The  whole  was  then  covered  over  with  coko,  and  the  interstices. 
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as  well  within  the  pans  as  without,  were  filled  up  with  coal 
dust,  to  prevent  as  much  as  possible  the  access  of  air  to  the 
heated  ware.    The  coke  was  then  tired,  and  the  pile  kept  at  a 
red  heat  fur  about  tvvcuty-four  houi's.    'I  hc  abbeuce  of  ineuns 
for  retaining  and  regulating  the  heat  employed — ^in  diott,  of 
oondacting  the  operation  safely  and  economically — is  liere 
evident.    Mr.  Ardiibald  Kenrick^  who  began  to  mtd^e  articles 
of  cast  ironmongery  at  West  Bromwich  in  1791^  and  hollow- 
waro  in  1805,  was  the  first  to  remedy  these  defects,  by  building 
an  auiieabnt^  uven.    'I'lie  annealing  oven,  as  it  was  tir«t  cnn- 
structod  and  afterwards  iuipr()ved  at  Mr.  Kenrick^s  works,  is 
an  arched  chamber,  lined  with  bricks  of  Stourbridge  fire-clay, 
22  feet  long,  1 1  feet  6  inches  wide,  and  7  feet  0  inches  high ; 
it  has  a  fire-place  in  the  middle,  5  feet  wide,  extending  the 
whole  length  of  the  oren ;  it  has  fines  in  the  walls  and  rodf 
opening  into  the  oven,  uid  communicatiDg  with  a  st^ck  high 
enough  to  cause  a  strong  draught,  which  is  moderated  as 
rerjuirod  by  means  of  dampers.    Thick  iron  pans  to  liold  the 
ware,  3  feet  8  inches  high,  and  2  feet  4  inches  in  diameter,  ui-c 
placed  on  each  side  of  the  fire-place,  the  flame  and  hot  aii' 
from  which  envelope  them  completely  in  passing  to  the  Hues. 
Formerly,  when  the  ware  was  sufficiently  softened,  the  fire  was 
allowed  to  bnm  ont,  and  the  oven  gradually  to  cooL  There 
were  two  drawbacks  to  the  perfect  success  of  this  method,  viz., 
the  time  occupied  and  the  waste  of  heat  consequent  on  lowering 
the  tempenituro  of  the  oven  to  a  point  at  which  a  workman 
could  enter  ir,  and  empty  the  pans.    Both  these  detects  were 
removed  liy  the  simple  contrivance  of  {iliicini,^  tiie  j»;ms  con- 
taining the  ware  uu  carriages,  and  ruuuiug  these  iu  and  out  of 
the  oTen,  on  an  iron  tramway.    This  mst  improvement,  it 
is  only  justice  to  state,  was  the  invention  of  an  ingenious 
bricklayer,  named  Moses  Calloway.  It  dates  from  about  1817 ; 
the  brick  oven  from  1807. 

Mr.  Kenrick  improved  the  appearance  of  tinned  hollow- 
ware  by  attention  to  the  finish,  and  by  subsiitutinf*'  a  stove- 
dried  varnish  t'ur  the  black  load  which  iiad  befort;  been  u^cd  as 
an  outside  coating.  He  also  was  the  first  to  make  huucepans 
with  a  rim  or  head  round  the  top,  an  improvement  claimed  in 
Taylor's  specification,  but  which  had  never  been  carried  out — 
probably  on  account  of  additional  difficulty  in  casting.  Lastly, 
Mr.  Kenrick's  improvement  in  cast  iron  coffee  mills,  patented 
in  1815,  gained  for  him  the  first  name  and  the  largest  trade  in 
this  article  which  has  since  always  been  associated  with  the 
manufacture  of  hoUow-ware. 
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Of  the  methods  of  casting  or  moulding  hollow -ware  nothing 
need  be  said  here,  as  the  principle  of  all  moulding  is  the  same. 
It  vill,  indeed,  surprise  anyone  skilled  in  the  art  as  at  present 
practised  to  learn,  wbat  is  the  fact,  that  formerly  the  spouts  of 
kettles  were  cast  8e]>arately  from  the  bodies  into  which  thej 
were  aftenvaids  fitted. 

The  lathes  iised  for  turning  hollow -waro  arc  tho  ordinary 
round  and  oval  latlios.  tlio  turning  tool  being  held  and  directed 
by  the  workmaTi.  Tliong-li  more  than  one  trial  has  Leen  made 
to  introduce  a  iscli-uciiiig  lathe  for  the  purpose^  the  attempt 
has  been  abandoned  on  its  appearing  that  no  saving  in  cost 
conld  be  made  by  the  exchange  of  the  simple  lathe  for  Ihe 
more  complicated  machine. 

The  next  important  invention  to  be  noticed  in  the  manu- 
facture of  hollow- ware  carries  us  to  the  year  18539,  when  Messrs. 
Thomas  and  Charles  Clark,  of  Wolverhampton,  took  out  a 
patent  for  enamelling  cast  iron.  Their  patent,  it  is  true,  was 
not  the  lirst  taken  out  with  this  object.  In  the  year  1701),  a 
Mr.  Hickling  invented  and  patented  a  process  for  "  improving 
and  beautifying  vessels  of  cast  iron,  or  other  metals  used  for 
culinary,  chemical,  and  other  purposes,  by  lining  them  with 
vitreous  compounds."  In  conjunction  with  Mr,  F^rancis,  then 
proprietor  of  tho  Eagle  Fonndrv,  Birmingham,  Hickling 
established  a  manufactory  for  the  purpose  of  carrying  out  his 
patent,  and  for  some  time  sold  culinary  vc^^sels  of  cast  iron, 
coated  with  his  vitreous  compound,  under  the  description  of 
enamelled  hollow-ware ;  but  owing  to  a  disagreement  between 
himself  and  Mr.  Francis  the  manufacture  was  ultimately 
abandoned. 

Ilickling's  enamel  contained  a  large  proportion  of  the 

oxides  of  lead  and  tin. 

The  invention  patented  by  the  Messrs.  Clark  differed  from 
Hickliug's  advantageously  in  at  least  two  particulars.  Their 
enamel  was  free  from  metallic  oxides,  or  other  deleterious 
substances,  and  it  was  applied  to  the  iron  in  two  coatings,  the 
first  of  which  formed  thel»ody  of  the  enamel  and  the  second  the 
glaze.  The  advantage  of  the  first  peculiarity  of  their  enamel 
as  a  lining  for  cooking  vessels  is  self-evident;  to  the  second  is 
to  be  attributed  the  superior  durability  of  this  over  other 
enamels  when  applied  to  iron  surfaces.  Thnufrh  Messrs.  Clark 
could  not  claim  to  be  the  first,  either  in  this  country  or  the 
continent,  to  enamel  cast  iron,  yet  there  is  no  doubt  that  their 
process  is  the  best  for  the  pm-pose  which  has  yet  been  dis- 
covered, and  as  their  enamel  has  now  stood  the  test  of  a 
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long  trial  withont  losing  ground  in  public  favour  it  may  be 
held  to  be  an  iuveutioii  of  establislicd  n.sctulno^ja. 

Tlieoretically  it  must  be  pronounced  inij)(issil)le,  per- 
manently to  unite  by  adhesion  two  «ub»tauces  tsueli  as  glass 
and  ii  on^  differing  in  the  ratio  of  their  expansibility  by  heat ; 
and  to  hare  overcome  this  difficulty^  so  far  as  to  secure  a 
practical  advantage,  entitles  the  inventors  to  no  low  degree  of 
praise. 

There  are  two  firms  manufacturing  enamelled  cast  iron 
hollow-ware,  Messrs.  Thomas  ?n)d  Charles  Clark,  of  Wolver- 
hampton, and  Messrs.  A,  hLcnrick  and  Sons^  of  West 
Bromwich. 

The  processes  used  in  the  manufacture  of  hollow-ware  aro 
essentially  the  same  as  those  practised  fifty  years  ago,  but  the 
result  of  these  fifty  years  of  competition  has  been  an  advantage 

o£  60  per  cent,  to  the  consumer,  partly  represented  by  an 
inCTease  in  the  size  of  the  article  sold,  and  partly  by  its  reduced 
price.  The  Baving*  in  the  cost  of  production  which  the  manu- 
facture  has  eflected  in  the  same  time  is  due  to  cheaj)er 
material,  better  tools,  and  more  skilfnl  worknuiii.-^liip.  An 
instance  of  saving  in  material  is  to  be  I'uund  iu  the  one  most 
important  to  this  manufacture— iron.  Formerly  the  Madeley 
Wood  Company's  iron  was  the  only  brand  thought  suitable  for 
making  hollow-ware.  The  price  of  this  iron  in  181-1-16  ranged 
between  £8  159.  and  £0  5^.  per  ton.  Iron  used  in  making 
hollow-wore  is  now  bought  at  prices  between  one-half  and 
one-third  of  the  above. 

It  is  a  peculiarity  of  the  chief  houscB  in  the  iiuil(;w-\vare 
trade  that  they  also  make  a  great  variety  of  articles  of  general 
ironmongery,  such  as  Hinges,  pulleys,  coffee  mills^  smoothing 
irons,  umbrella  stands,  door  knockers,  latches,  handles,  scrapers, 
porters,  &c.,  and  a  great  variety  of  miscellaneous  articles 
mdaded  in  the  trade  term  of  ''odd-work."  The  manufacture 
of  some  of  these  articles  was  in  every  instance  the  original 
business,  to  which  that  of  mnkinGr  hollow-ware  was  added,  but 
the  number  <»f  bracches  of  nmuuruetnre  has  usually  gone  on 
increasing  with  the  age  and  standing  of  the  firm. 

Black  or  untinned  hollow-ware,  such  as  rice  bowls,  three- 
leg  pots,  Dutch  stoves,  &c.,  is  still  made  in  the  district,  but 
the  gfreater  part  of  this  once  important  trade  has  left  Stafford- 
sbire,  Worcestershire,  and  Shropshire  for  Scotland. 

The  manufacture  of  cast  iron  nails  and  shoe  pins  is  peculiar 
to  this  district^  though,  curiously,  the  demand  for  one  descrip- 
tion, caUed  lath  nails,  is  almost  entirely  for  Scotland.  The 
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smallest  nail  made  is  :^-inch  in  lencrth,  and  of  these  a  good 
workman  will  mould  upwards  of  75U,U0O  iu  a  day  ;  the  largest 
measures  2^-inche8  long,  and  of  these  a  good  day's  work  is 
about  52,000.  The  yearly  production  of  cast  naus  is  abont 
1,000  tons. 

There  are  few  civiHsed  countries  which  do  not  import 
English  hollow- ware,  but  the  best  foreign  markets  are,  as  a 
rule,  found  in  the  British  colonies.  Little  or  none  is  taken  by 
J'ranee^  and  since  the  outbreak  of  the  civil  war  in  America 
the  8amo  may  be  said  of  the  United  States. 

There  are  fourteen  firms,  small  and  largo,  occupied  in  the 
manniaetnres  noticed  in  this  paper.  Of  these  eiffht  make 
tinned  and  two  enamelled  hollow-ware,  the  rest  blade  hollow- 
ware,  cast  nails,  and  odd-work  only.  The  aggregate  of  hands 
employed,  as  nearly  as  it  has  been  possible  to  ascertMni  it,  is 
2,430.  Of  this  ■nnmber  1  ,J?7U  are  men — mostly  skilled  work- 
men, IHH)  are  boys,  and  IGO  women  and  girls.  Tho  yearly 
consumption  of  pig  iron  is  estimated  at  12,000  tons,  of  coal 
and  ooke  23,000  tons,  of  wrought  iron  1,000  tons,  and  of 
refined  tin  177  tons. 

Besides  tho  eight  manufactories  of  tinned  hoUow-ware 
already  mentioned,  there  are  in  the  United  Kingdom  two  more, 
one  established  at  IjiTerpool,  the  oIIi't  ;it  Glasgow. 

The  condition  of  labour  in  the  hollow-ware  and  assoeiated 
trades  is  favourable  to  the  workman ;  employment,  at  leaat  in 
well  established  businesses,  ia  regidar  and  well  paid ;  the  kind 
of  work  though  often  severe  is  not  injurious,  and  workshops 
are  mostly  large  and  not  overcrowded. 

The  proportion  f  boys  to  men  employed  will  be  seen  from 
tho  above  return  to  be  large,  while  that  of  women  and  girls  is 
not  very  considerable.  About  one-third  of  the  whole  number 
of  boys  may  be  taken  as  betAvccn  the  ages  of  nine  and  thirteen, 
and  consequently  liable  to  be  subjected  to  the  half-time  pro- 
visions of  the  Factory  Acts,  should  factory  legislation  be 
extended  to  this  district.  Difference  of  opinion  exists  among 
employers  as  to  the  benefit  or  injury  to  bo  expected  from  an 
application  of  the  half-time  system  in  foundries.  It  is  feared 
bv  some  that  the  youths  forbidden  to  work  more  than  half  the 
day,  or  on  aUeniato  days,  would  be  thrown  out  of  work 
altogether;  while  others  contend  that  such  will  not  necessarily 
be  the  result,  since  the  demand  for  juvenile  labour  would 
continue  what  it  is,  while  the  supply  would  be  lessened. 

It  is  a  less  disputable  conclusion  that,  unless  some  limit  of 
the  kind  proposed  be  fixed  to  tho  employment  of  children  in 
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factories^  the  standard  of  edncaticm  in  tiie  aitiBan  clasa  can 

never  be  raised  to  a  respectable  level. 

Women  and  girls  are  employed  to  varnish  and  painty  to  sort 
and  wr;»]>  up  goods,  and  a  few  to  make  small  sand  rores  used 
in  moulding.  In  two  small  foundries  only  they  take  tlio  jilnro 
of  bovs  as  casters'  assistants.  Instances  of  women  wui  kiiiLr 
as  casters  are  still  reDicinbored  in  th©  trade ;  this  pi-actice, 
always  exceptional,  hBs,  happily^  been  disoontinned. 

The  wages  of  skilled  kbonr  average  from  25s.  to  40s.  a 
week.  It  may  be  taken  as  an  evidence  of  provident  habitB  in 
this  class  of  workmen  under  favourable  circumstances  that,  of 
the  nnmber  employed  by  one  firm,  one-fifih  are  fireekolders. 
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Tex  mannfactuTe  of  hand-made  nails  dates  back  from  an 
early  period.   It  is  one  of  the  oldest  trades  in  the  micDand 

counties,  and  has  been^and  is,  one  of  considerable  importance. 
It  is  stated,  in  a  work  entitled  the  "  Universal  British  Tra- 
veller," published  somo  timo  towards  tlio  end  of  the  last 
contur}',  that  the  town  of  Dudlcv  is  large  and  populous,  and 
the  people  are  chiefly  employed  in  making  nails ;  also  in  the 
same  work,  "  that  the  town  of  Halesowen  is  well  inhabited,  and 
that  the  principal  mannfactnre  of  the  town  consists  in  making 
nails.  Before  the  year  1800,  nailmasters  held  meetings  at 
Dudley  to  regulate  workmen's  wages,  &c.,  which  meetings, 
with  tV  ^v  exceptions,  have  been  regularly  continued  up  to  the 
present  time. 

The  nailmakers,  or  nailforgers,  are  what  may  be  termed 
out-workers;  or,  in  other  words,  the  manufacture  of  hand- 
made nails  is  carried  on  at  the  workmen's  own  homes,  where 
they  hove  a  small  workshop,  which  is  termed  a  nail  shop.  A 
few  years  ago,  a  nail  shop  was  frequently  attached  to  small 
farmhouses^  in  which  the  farmer  and  his  family  made  nails 
when  they  conld  not  work  on  the  farm. 

The  districts  in  Staffordshire  and  Worcestershire  in  which 
the  manufacture  of  haud-mudo  nails  has  been  can  ied  on  in  the 
present  century  are  extensive,  comprising — Diidky,  Sedgley, 
Gomal,  Coseley,  Wombome,  Wordsley,  Rowley,  Netherton^ 
Gradley,  Lye  Waste,  Oldswinford,  Stourbridge,  Halesowen, 
Bromsgrove,  Northfield,  Harborne,  Birmingham,  Tipton,  Old- 
bnry,  Darlaston,  PcLsall,  Burntwood,  West  Bromwich.  Hand- 
made nails  are  also  made  at  other  places  in  England  and 
Scotland. 

When  a  nailmaster  commences  business,  he  opens  a  ware- 
house in  one  of  the  aboye-named  districts ;  but,  to  carry  on  a 
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large  trade  in  aU  descriptions  of  hiunmered  nails,  be  must  have 
sapplementory  warehouses  in  several  districts.    At  each  of 

these  warehouses,  on  coi'tam  days  in  the  week,  nail-rod  iron  is 
delivered  to  the  nailmaker  sufficient  for  him  and  his  family  to 
work  up  in  a  week,  and  at  the  expiration  of  thfit  time  he  is 
exported  to  return  the  iron  made  into  nails,  when  ho  rerrives 
a  further  supply.  A  nailmaker,  his  wife,  and  all  his  children 
above  the  age  of  nine  years,  are  generally  engaged  in  his 
small  nail  shop  making  nails;  children,  both  boys  and  ^  lis, 
are  generally  pat  to  work  in  making  nails  at  the  early  age  of 
nine  years. 

The  length,  thickness,  shape,  &c.,  of  hand-made  nails  are 
very  numerous?,  and  in  nearly  every  district  a  different  class  of 

nails  is  manufactured  ;  for  instance,  those  made  in  r1ie  districts 
arouud  Dudley  are  not  made  in  the  neighbourhood  of  Broms- 
grove. 

The  flactnations  in  the  price  of  ordinary  nail-rod  iron,  from 
which  hand-made  sails  are  mannfactored,  have  been  con- 
siderable in  the  present  centniy — ^the  highest  price  was  £21  per 
ton,  the  lowest  price  £4.  17 ».  Qd.    Sach  prices  of  iron  do  not' 
refer  to  the  price  of  best^  or  charcoal  horse -nail-rod  iron. 

The  hammered  nail  trade  for  some  voars  has  been  dcrlininrr 
from  several  causes.  About  the  year  Ib'M),  it  was  computed 
that  in  the  districts  before  named  there  were  employed  in  the 
manufacture  of  hand-made  nails  about  50,000 ;  at  the  present 
time  not  more  than  20|000  are  so  employed.  Before  1880, 
there  were  from  forty  to  fifty  firms  largely  engaged  in  this  im- 
portant trade.  The  nailmaker  at  that  time  received  fair  wages, 
had  full  work,  and  was  generally  paid  in  cash.  It  may  safely 
be  considered  that  about  1830  this  trade  began  to  decline, 
owing  to  the  introduction  of  machiue-mnde  nails.  All  tlip 
great  dock  contracts  for  nails  up  tu  and  aljont  that  time  were 
hand-made,  whereas  now  the  greatest  part  are  machine-made. 

The  East  India  Dock  Company  before  1830  contracted 
annually  for  about  110  tons  of  hand-made  nails,  about  90  tons 
of  which  were  tea-chest  nails ;  but,  at  the  present  time,  only 
a  small  quantity  of  hand-made  nails  are  required  by  this 
Company. 

The  London  Dock  Coinj)any  now  contract  annually  for 
about  50  tons  of  macliinc-made  tea-chest  nails,  and  only  about 
17  tons  of  hand-made  nails. 

Previous  to  the  introduction  of  machine-made  nails  the 
demand  for  hand-made  tea-chest  nails  was  large,  and  the  nail- 
maker was  well  paid.   The  reduction  on  wages  for  hand-made 
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tea-chest  nails  now  amounts  to  about  thirty-five  per  cent.,  and| 
with  this  immense  reduction  of  wages,  one  inch  machine-made 
nails  can  bo  produced  and  sold  at  about  one-lifth  of  the  price 
of  baud-made  nails. 

The  Government  contracts  for  hand-made  nails  were  of 
great  importanoe  to  the  nail  trade^  which  contracts^  like  others, 
are  dedining  in  fayonr  of  madiine-made  nails.  The  system 
also  in  tendniug  for  the  contracts  at  the  present  time  is  bad, 
in  proof  of  which  only  three  firms  in  the  nail  trade  sent  in 
tenders  for  the  last  Admiralty  contvjH^t.  These  contracts 
frequently  come  to  tlie  trade  second-iiaud,  and  workmen  do 
not  derive  the  benefit  from  such  work  as  they  should  do. 
In  1820  the  quantity  of  hand-made  nails  required  hj  the 
Admiralty  was  about  640  tons  in  the  year,  at  the  present  time 
the  quantity  is  veiy  much  reduced  and  comparatively  small. 

The  United  States  and  Canada  used  to  be  large  buyers  of 
hand-made  nails,  l)ut  very  few  are  now  sent  out. 

The  Australian  trade  for  hand-made  nails  is  lar'ji'ely  sup- 
planted by  '^Ewbank's"  patent  nails,  which  naihs  also  compete 
with  the  hand-made  nail  in  our  homo  trado ;  they  are  called 
wrought,  but  are  made  by  machinery.  The  demand  for  these 
naik  is  considerable. 

The  introduction  of  machine-made  nails  was  serious  to  the 
hand-made  nail  trade ;  but  the  English  nailmasters  have  had 
other  competitions  and  difficulties.  In  1837,  at  a  meeting  of 
nailmastera,  a  resolution  was  passed  : — 

"That,  In  consequence  of  tlio  nnnflaal  deprosaion  in  the  nail  trade,  and  the 
introdnotion  of  foreign-made  oftila  into  the  market,  a  reduction  in  work- 
men's wagM  liM  bMome  absoliitelf  aeoanaiy." 

The  foreign-made  nails  were  made  in  Belgium,  and  the 
low  prices  at  which  they  were  offered  could  not  bo  believed  at 
the  time ;  and  to  this  day  the  English  nail  workman  will  not 
beUeve  tiiat  the  English  nailmaster  has  such  competition. 
Generally,  however,  the  nails  are  inferior  to  the  English  make. 

In  1851^  it  was  estimated  that  the  manufacture  of  Belgian 
hand-made  nails  was  about  eight  to  nine  thousand  tons  per 
annum,  since  which  time  the  make  has  increased. 

In  1838,  a  further  reduction  took  place  in  nail  workmen's 
wages.    A  resolution  of  the  masters  was — 

"That  this  meeting  mnkos  ih'ia  redaction  with  reluctance,  but  is  compelled 
to  do  so  in  cunsi)quunco  of  several  houaes  having  reduced  the  workmau's 
fTBges  Homo  time  past ;  and  this  meeting  will  be  compelled,  in  self- 
defence,  to  fcdlow  those  lumM  who  attempt  olaiiilwtme)/  to  bring 
down  wages." 
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On  the  6th  April,  1812,  at  a  meeting  of  naflmaeters^  the 
following  resolution  was  passed : — 

"That,  althoTigh  this  mooting  is  infonned  that  some  masters  have  lioon 
reducing  wages  for  some  time  past,  it  iu  the  opiuioii  of  this  meeting 
fhaifc  wages,  as  alnady  fixed  by  the  TDOMtera,  are  low  enough,  and  they 
entreat  t  hor^e  masters  to  give  the  full  amoant  of  wages,  thereby  pre* 
renting  that  distreas  which  mast  otherwise  follow  snoh  praotioes." 

Eleven  firms  represented  this  meeting  personally,  and  it 
was  resolved  that  two  gentlemen  be  appointed  to  wait  upon 
the  masters  not  present  at  tho  nl)ovo  meeting,  to  solicit  their 
sanctioii  to  the  resolution,  and*  the  meeting  was  adjourned  to 
the  19th  April. 

On  the  19th  April,  tku  masters  held  another  meeting,  and 
a  list  of  workman's  rednoed  wages  was  adopted — such  rednced 
scale  of  wages  to  come  into  operation  on  Monday,  the  25th  April, 
1842.  On  the  morning  of  the  25th  April,  to  the  surprise  of 
the  whole  district,  ana  also  unexpected  by  the  masters,  a 
meeting  of  fifteen  to  twenty  thousand  men  took  plaro.  They 
went  to  several  warchonscs,  taking  out  by  force  the  ])rinci})als, 
and  marcliiug  them  on  foot  n  distance  of  three  miles,  to  the 
town  of  Dudley;  on  arriving  at  Dudley  they  endeavoured  to 
get  the  Dudley  masters  into  their  hands,  bnt  did  not  succeed 
for  some  hours.  Those  masters  in  their  hands  were  at  itteir 
mercy ;  at  length  the  military  arrived  from  Birmingham,  the 
Riot  Act  was  read,  the  masters  released,  and  the  mob  driven 
out  of  the  town.  On  the  28th  April  another  meeting  of  fifteen 
linns  of  nailmasters  was  held,  whicli  resulted  in  withdrawing 
the  list  of  wages  made  on  the  10th,  and  adoy)tino'  the  list  of 
1838,  subject  to  ten  per  cent,  discouut ;  at  which  meeting  they 
pledged  ^emsehres  to  nse  every  effort  to  pnt  down  the  track 
system,  and  to  employ  all  workmen  who  shonldlay  information 
against  masters  paying  in  track,  or  who  should  be  discharged 
for  refusing  to  take  their  wages  in  truck. 

The  nail  workmen  in  Dudley  at  this  time  were  in  a  very 
excited  and  violent  state,  many  masters  were  much  atVaid 
for  the  safety  of  their  property  and  even  of  themaelvos.  It  is 
a  fact  worthy  of  notice  that  the  meu  grossly  illtreatcd  some  of 
tiie  best  ''money  "  paying  masters  in  the  trade ;  for  this  treat- 
ment the  nail  worlnnen  paid  a  heavy  penalty;  the  trade  was 
left  to  take  its  course,  no  meeting  of  masters  to  regulate  wages 
took  place  for  some  time,  and  gradually  reductions  in  wages 
were  made,  during  two  years,  from  twenty  to  thirty  per  cent. 

The  large  and  wealthy  "money"  paying  firms  are  reduced 
in  number,  capital  has  been  withdrawn  from  the  trade,  and  a 
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different  class  of  employors  of  labour  has,  to  a  great  extent, 
taken  place.  Rinco  1812^  the  hammercfl  nail  trade  has  been 
subject  to  many  numerous  .stHkes.  in  fact,  no  other  trade  has 
suffered  by  so  ma!iy.  It  hns  Ix  rniiic  a  household  word  to  say, 
"What?  another  nailors^  .strike."  The  secret  of  all  such 
strikes  arises  from  whole  districts  m  which  hand-made  nails 
are  manufactored  Laving  suffered  from  a  truck  system  of  an 
oppressive  and  viciou:^  r'i  iracter,  which  is  the  great  injury  of 
fair  trading,  and  especially  injurious  to  the  workmen. 

There  are  at  present  only  a  low  tirms  in  the  ti'.ulo  who  will 
put  any  largo  quantity  of  nails  into  stock,  consequently,  the 
moment  the  trade  shows  any  signs  of  ilatness,  some  masters 
endeavour  to  obtain  a  reduction  in  wages,  which  very  soon 
becomes  general  throughout  the  trade,  resulting  in  strikes. 

The  nail  workmen  at  the  present  time  are  in  a  most 
deplorable  condition;  during  many  years  several  nailmasters 
have  endenvonrod  to  put  down  thv  fnuk  system.  The  late 
Tlieodo!  (!  Price,  in  18o3,  addressed  the  trade  as  follows  : — 

"  Let  us  consider  the  powerful  operation  of  this  syateni,  first  as  it  regards 
the  comfort  and  hnppinesa  of  60,000  nail  formers ;  to  them,  compared 
■with  the  trade  list  pricos,  it  is  as  payment  with  bnso  coin  ;  and  the 
tmckstcr  thus  paying,  brings  down  the  anwilling  money •pajring  master 
in  order  that  he  may  meet  him,  though  with  distresain|if  odds,  in  the 
market ;  then  it  is  tlmt  wages  arc  stop  by  step  broufrbt  down  so  low  as 
just  to  enable  the  workman  to  keep  body  and  soul  together ;  lower  than 
this  the  most  Bieel-hearted  and  brazen-faced  do  not  Teutnre  to  go." 

Mr.  l*rice  was  largely  engaged  in  the  manufacture  of  hand- 
made nails.  The  truck  system,  at  the  time  Mr.  Price  wrote 
tbe  foregoing,  was  only  m  its  infancy;  now,  the  result  is, 
numerous  workmen  prefer  to  sell  their  nails  at  the  trm  k  sliop 
every  day,  and  in  many  instances  every  meal.  It  is  a  well- 
IvTioNvn  fact  that,  at  present,  more  than  one-half  of  the  hand- 
made nails  are  paid  for  in  "  tnick/^  but  fhcIi  nails  are  ot"  scry 
inferior  quality,  thereby  injuring  the  pr>  slije  of  the  English 
hand-made  nails  in  foreign  markets.  At  the  best  of  times  the 
average  weekly  earnings  of  a  nailmaker  are  not  more  than 
12«.  to  per  week>  and  tbere  are  many  workmen  who 
cannot  earn  more  than  IO9.  per  week;  the  women  earn  upon 
an  average  about  Qs.  to  Ss.  per  w(!ek,  and  the  children  about 

to  5.*f.  In  rons'cqnonco  of  tlic  nailworkmrn  being  out- 
workers, the  masters  cannot  exercise?  that  control  over  them 
which  they  can  in  most  other  trades.* 

*  Thin  cooatitntes  the  chief  dilBoiiltif  In  introdncinff  aagr  sovt  of  FaotoiT  Act  for  the 
protection  of  the  workpeople  in  Che  lUdland  Hardware  ntstneta.  However  awit«]>le  aneh 
8U]>orvision  would  be.  it  is  pt«ott«ally  ImpoiBible,  as  Involvincf  dcmloillaiy  ▼isits  to  an 

enormous  oxumt. — Bditok. 
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lliere  is  yet  vitality  enou<»li  to  uial<o  tliis  trade  one  of 
much  more  import- an  00  in  tlie  Ixfore-mentioned  localit  ics  than  at 
prospnt.  It  ia  to  be  rt'<rt  i'tttHl  tliat  a  liarrl-Troi  king  pupulaiinn 
ain< »\iiit inLf  to  about  twouiy  tliuuaiiud  are  badly  fed,  badly 
cloilii  d,  iiud  dejji'uded  by  a  system  wliicb,  is  a  disgrace  to 
England.  Those  hard-workiug  people  are  confined  to  their 
sm^  unhealthy  nail  shops,  manafactnmig  an  article  nneqnalled 

any  country  in  iLo  world  for  excellence  and  variety  of 
workmanship.  It  is  believed  there  will  always  be  a  large 
dcmnnd  for  liand-niado  nails,  nnd  every  reason  to  think  tLat  if 
the  truck  system  could  be  abolished  the  superior  quality  of  the 
English  hand-made  nails  would  regain,  to  a  Lfi  oat  extent,  many 
markets  which  are  now  supplied  with  the  bO-culled  cheap 
Belgian  nails.. 

We  now  come  to  the  manofactore  of  hand-made  horse  and 

mule  shoe  nails^  an  important  but  different  branch  of  the  same 
trade^  employing  about  two  thousand  workmen  in  the  districts 
around  Dudley.  This  trade  for  «ome  years  past  has  V»con 
sub)*  '"!  to  the  outbroakinp'  of  strikes.  Tlif  cau.scs  of  such 
strikf."^  liave  been  totally  different  from  strikes  in  the  other 
hand-made  nail  trades  before  alluded  to.  This  part  of  the 
trade  may  be  said  to  be  distinct  from  that  of  the  general  hand- 
made naus ;  at  present  this  portion  of  the  trade  is  not  fettered 
to  any  great  extent  with  the  truck  system,  and  in  all  the 
districts  there  is  about  only  one  single  instance  of  females 
making  horse  nails.  Previous  to  IS'oO,  numerous  attempts 
were  inatlo  to  produce  horse-nails  made  by  machinery,  all  of 
wliicli  failed.*  The  men  wt  ro  aware  of  tliis,  and  established  a 
trade  union  j  they  had  an  impression  that  eventually  they 
coold  obtain  very  large  wages,  and  made  very  arbitrary  laws, 
making  demands  of  the  most  extraordinaiy  nature  upon  their 
employers.  In  I860,  they  gave  one  of  the  masters  notice  for 
an  advance  of  wages,  merely  on  account  of  his  having  violated 
their  rules,  by  employing  a  workman  in  the  maiuifaci ure  of  a 
certain  kind  of  horse  nail  on  nn  improved  principle.  A 
meeting  of  the  masters  was  called,  the  men  were  requested 
to  withdraw  such  notice,  or  a  lock-out  of  the  whole  trade 
shoold  take  place.  The  men  accepted  the  lock-ont,  and  nearly 
the  whole  of  them  remained  on  strike  about  twenty  weeks. 


•  Mftt  liiMf -Jii  t'ic  Tiitils  ilia  UBiiiilly  cnt  out  of  flat  sheets  rif  ir- n.  in  d.  lio-.M  Vor  pood  tlie 
quality  of  tli!-.  muy  )»■,  11  n.v\  (>r  f  ro'Iufw  tiailf*  which  are  bo  iirm  in  nr.-  aii'l  so  diiclilo  uft 
tho*e  which  »!  ••  ^latTuai-i-cd  .,iit  dT  "  dnnvn  ilown" — an  or(liniif.\'  n.ul-i.  d,  hiimi.  It  in  a 
curiouH  far  t  t>iat  hurse-bhoe  imila  reuuire  a  firat-claas  qoality  of  iron,  and  Um,  when  weU 
frorked  br  )iHr.  i.  ixoftgfanprored  to  <|qtfi^  »  to  be  prafwred  for  ttrt  numnfactpre  otgwv 
banrel*. — Kcitob. 
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daring  which  time  nothing  could  induce  them  to  return  to 
work;  thoy  were  bent  imoii  osnying  out  their  prmciples. 
The  masters,  on  the  other  hand,  knew  that  unless  they  resisted 
the  trade  would  be  annihilated.    Dnrmg  this  strike  some  Terr 

diabolical  acta  were  committed;  peaceable  men  who  would 
could  not  follow  their  cmployTnent,  fearing  their  workshops 
might  be  blown  up  or  entered  in  the  night  and  their  bellows 
cut  to  pieces.  A  change  has  now  taken  place,  and  it  is  to  be 
hoped  the  men  have  seen  their  folly ;  the  union  also  is  dis- 
organised and  broken  up. 

From  1810  to  1840,  the  rate  of  wages,  with  few  exceptions, 
for  making  a  pound  of  2-inch  horse  nails  was  3^d. ;  in  1842 
and  1843  it  was  reduced  to  2fd.  per  lb,;  but  in  1864  the  rate 
of  wages  advanced  to  5|d.  per  lb. 

The  advances  obtained  on  waj^es  from  1850  to  18G4 
averaged  oO  per  cent.,  and  about  CO  per  cent,  on  the  rate  paid 
in  1848. 

Snch  high  prices  were  sme  to  bring  about  a  depression  of 
the  trade  which  yet  exists,  and,  in  consequence,  the  horse-nail 
workmen  during  some  time  have  not  had  half  work,  their 
wages  also  declining.  The  average  earnings  of  a  first-rate 
horse-nail  maker  at  the  present  reduced  prices,  for  a  full 
week's  work,  is  from  to  21)8.  per  week.  If  the  men  will 
be  content  with  such  wages  and  listen  to  the  advice  of  the 
large  employers,  there  is  every  reason  to  believe  that  the 
English  hand- made  horse-nails  will  be  preferred  to  any 
machine  or  hand-made  nails  produced  in  ^my  part  of  the  world. 

Some  of  the  largo  houses  in  the  hammered  nail  trade 
manufacture  horse  shoes,  mule  shoes,  chaius  of  every  descrip- 
tion, &c.,  &c. 

At  Halesowen  there  is  a  manufactory  for  making  "  patent 
mule  and  horse  shoes,  suitable  for  the  South  American  trade, 
which  shoes  are  produced  by  rolling  iron,  by  hand  labour,  and 
by  machinery. 

In  several  districts  around  Dndley,  Halesowen,  Cradley,  «S:c., 
a  large  number  of  men,  women,  nnd  children  are  engaged 
in  the  manufacture  of  chains  of  every  description ;  large 
quantities  of  cheap  American  traces,  &c.,  are  made  women 
and  children  at  very  low  wages,  hence  of  inferior  quality.  Also 
large  quantities  of  other  cdiains  of  a  very  inferior  quality  have 
been  manufactured,  which  the  new  Act  of  Parlianient  relating 
to  chain  cables  will  no  doubt  remedy,  and  a  more  hei^thy 
trade  be  established  for  first-class  goods. 
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Tn-FLATB  working  and  japanning  might  be  called  one  of  the 
staple  trades  of  South.  Btafford^ire^  as  the  two  are  generally 

carried  on  together,  depending  on  each  other  to  a  very  great 
extent  for  mutual  support;  but  in  speaking  of  them  here  it 
•will  be  necessary  to  treat  them  distinctly,  as  thejr  do  in  some 
iubtancea  exist  indepeudeutly  of  each  other. 

At  a  yery  remote  period  there  would  no  donbt  exist  some 
kind  of  tin-plate  wozkmg^  which  would  be  nearly  akin  to  the 
bnsineBB  of  the  amonrer — when  those  rude  but  very  durable 
bowls  were  made  and  tinned^  which  we  occasionally  see  in 
collections  of  antiqnariansj  or  in  the  museums  of  the  oldest 
towns  either  here  or  on  the  continent.  But  of  the  exact  date 
at  which  such  an  industry  as.«umed  a  form  .and  importance, 
either  in  this  part  or  any  other  part  of  England,  we  have  no 
knowledge.  It  appears  that  the  mann&ctnre  of  tin-plates  was 
introdnoed  from  we  continent  in  1665,  by  Andrew  xarranton^ 
who  established  a  works  or  manufacto^  in  the  Forest  of  Dean. 
The  great  utility  of  tin*p]ate,  for  the  uses  to  which  it  is  now  so 
extensively  applied,  became  no  doubt  immediately  obvious  to 
some  at  least  of  those  connectfMl  with  the  neighbourhood,  for 
we  find  that  the  first  tinwaru  made  and  japanned  in  this 
country  spoken  of,  is  that  of  i'ontypool,  in  the  neighbouring 
county,  a  place  which  long  held  a  name  for  the  excellence  of 
its  tin  japanned  wares^  as  well  as  for  the  durability  of  its 
famishes.  The  tin-plate  workers'  bosiness  had,  about  the 
middle  of  the  last  century,  assumed  some  little  importance  in 
Staffordshire  ;  dying  out  gradually  in  Monmouthshire,  we  may 
assume  that  it  fixed  on  "VN'olverhampton  for  its  head  (quarters, 
whilst  the  neighbouring  town  of  Bilston,  then  a  mei-e  hamlet, 
appears  to  have  been  the  seat  of  makers  for  the  lighter  and 
cheaper  description  of  small  tinwares,  and  common  japanned 
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tea  trays  and  waiters;  of  the  latter^  snch  goods  as  were^  and 
still  are,  required  by  our  older  colonics.  South  America,  and 
other  countries,  in  which  a  lack  of  wealth  and  education 
couihino  with  sjiocific  in'^tcnd  of  rulor'^n)  dntios  f  o  onroiirap^e 
an  impurlHlion  of  the  lightest  and  coiumuuest  guud.s  oi'  an 
ornamental  character ;  but  the  chief  niannfactorics  were  and 
are  still  to  be  found  in  Wolyerhampton.  The  two  trades  have, 
since  1849,  in  this  locality,  doubled  in  extent;  this  increase  is 
doubtless,  as  in  that  of  the  neighbouring  town  of  Binniiit,'ham, 
partly  attributable  to  the  increase  of  our  population,  and  the 
extension  of  onr  roiTiTncrcr,  rr*:iilt!Tir»',  we  believe,  from  the 
blessings  of  free  trade,  and  partly  IVmhi  tlie  LTi'i-'t  vnriofv  of 
novelties  for  household  purposes,  which  have  been  iulrnduoud 
by  the  tin-plate  worker — the  name  of  these  things  is  legion — 
and  is  daily  increasing,  and  will,  of  course,  continue  as  long  as 
the  inventive  feculty  lasts.  So  long  as  one  man  fancies  he  can 
contrive  an  improvement  in  coflee  ])ots,  or  a  new  way  in  which 
to  get  the  greatest  qu;intity  of  pudding  out  of  the  smallest- 
sized  pan,  >o  lonG'  mn-^t  it  q-o  on. 

The  eii'urts  tu  improve  the  forms  and  style  of  some  of  our 
domestic  wares  by  means  of  the  modeller  and  stamper  were,  in 
the  first  instance,  attended  with  great  losses  from  the  lack  of 
experience  in  treating  iron  and  tinned-plate  sheets.  One 
cause  was  no  doubt  the  faulty  nature  of  the  iron,  which,  if  not 
thoroughly  soimd  in  its  substance,  is  sure  when  rolled  to 
produce  sheets  which  will  throw  up  a  f  inlty  snrffice.  But  by 
degrees  these  processes  liavt>  \)vvn  so  iiiqirovcd  that  tho 
stamper  is  nnw  cnaldcd  to  produce  those  beautiful  forms  with 
sheet  iron  which  formerly  could  be  obtained  from  the  more 
ductile  metals  only.  Through  a  wide  range  of  varieties,  from 
the  humble  patty  pan  upwards,  we  get  dish  covers  and 
stamped  articles  up  to  3  fret  chameter,  so  that  the  bath- 
room may  now  bo  well  fumisliod  with  baths,  jugs,  and  basins 
of  a  most  durable  character,  which  defy  tho  cart^lessTiess  (if 
the  cliaml)ermaid,  and  are  indisjtciisaljlc  to  tho  emigrant.  The 
same  processes  have  increased  marvellously  the  variety  of 
things  for  japanning,  such  as  trays  and  waiters  of  improved 
forms,  novelties  in  coal  vases,  the  names  of  which  are  number- 
less; now  wo  have,  in  addition  to  coal  vases,  "  Purdonians," 
**  Ruskins,"  BussePs/'  "Persians,"  &c.,  <^c.,  without  end, 
some  of  wliich  ]>osscss  great  merit,  l)nth  for  their  novelty  and 
utility — thoj-e  things  having  been  cfVccicd,  as  we  liave  said,  by 
the  partial  aid  of  machinery,  in  addition  to  the  continued  use 
of  the  old  indispeusablcs,  the  mullet,  hammer,  stake,  and 
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other  tooU  of  tho  trade.  To  puijiue  ibis  part  of  our  aubject 
further  would  bo  superfluous,  unless,  indeed,  we  went  into 
details  of  xnanoiactaTe^  which  is  scarcely  the  object  sought  for. 

We  now  turn  to  the  sister  business,  that  of  ja]iauning. 
We  are  not  so  fortunate  here  as  Vk-ith  the  tin-plate  worker's 
business.  We  appear  to  have  uo  startiug  point  which  we  can 
fix  on  as  the  commenrcmont  of  the  business  in  this  country  j 
(1(111  hi  less  it  claims  a  iiigiier  antiquity  than  that  of  the  former 
business  wo  have  been  speaking  of.  Originally,  as  doubtless 
all  readers  are  aware,  the  art  of  covering  substances  with 
japan,  or  lacquer  as  it  has  been  frequently  called,  and  after- 
wards decorating  them^  was  first  shown  us  by  the  Chinese 
and  Japanese  nations,  but  was,  as  we  are  obliged  to  infer, 
first  practised  hero  as  a  business  at  Pontypool  and  the 
neierhbourhood.  The  tbintr^  cliioflv  made  there  havini?  been 
tea  trays,  waiters,  caiullcsiicks,  and  small  boxes ;  but  since  its 
iiitroduetiuii  into  Stailurdshire  tlio  art  has  expanded  in  a 
surprising  manner,  having  become  united  with  tiio  tin-plate 
trade,  one  of  the  important  industries  of  the  localitj.  The 
thousands  of  articles  now  made  are  of  commercial  value  from 
the  protection  or  decoration,  or  both,  imparted  to  tin  m  by  the 
japanner.  AVhen  it  is  borne  in  mind  how  thoroughly  efiicient 
for  economical  purposes  is  a  crood  coating  of  japan  on  any  iron 
or  tin-plate  surface,  wo  need  not  be  surprised  at  the  universality 
of  its  application.  Metal  surfaces,  as  we  all  know,  of  all  kinds, 
even  gold  itself,  give  off  a  kind  of  oleaginous  substanco  which 
soils  the  fingers  by  touch.  Silver  and  tin  do  the  same  in  a 
greater  degree,  and  iron  articles  by  exposure  produce  an  oxide 
which  womd  render  them  useless  unless  protected  by  tinning 
or  japanning 5  and  as  japanned  surfaces  are  so  readily  cleaned, 
and  fittt'il  thereby  for  domestic  use,  we  need  not  bo  surprised 
tliMt  they  commend  themselves  so  generally  to  the  house- 
keeper and  economist  as  most  suitable  for  common  u^e. 

The  application  of  the  japanner's  art  received  an  impetus 
when  Clay,  in  1773,  secured  a  patent  for,  amongst  other  things, 
the  manufacture  in  papier  mach^  of  roofs  of  coaches,  sedan 
chairs,  doors  for  rooms,  panels,  cabins  of  sliip^,  tea  trays,  and 
waiters.  The  two  last  named  articles  are  the  chief  survivors 
of  the  things  enumerated  in  his  specification  as  holdii^T  a 
commercial  value.  'I^he  invention,  however,  was  very  im- 
portant as  touching  the  japanner's  art,  for  the  great  utihty  of 
these  things  being  obvious,  the  demand  soon  became  extcnsivo 
both  for  those  ana  the  iron  trays  previously  in  existence,  and 
this,  of  course,  extended  the  field  of  labour  for  the  japanner  in 
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which  to  practise  his  ai*t,  in  the  pursuit  of  which  some  of  the 
men  engaged  in  it  became  really  artists,  and  the  trade  has 
«ven  to  tno  list  of  professional  ai-tists  the  name  of  Bird,  the 
Koyal  Academician,  who  practised  the  art  of  painting  in  japan 
upon  trays,  snuff  boxes,  and  other  things,  in  Bristol,  perhaps 
Birmingham,  and  certainly  in  Wolverhampton.  Others  have 
followed  in  the  mmc  track,  and  obeyed  the  impulses  which  the 
practice  of  such  an  art  is  cnlcnlated  to  impart.  In  the  pi  i^-f  iit 
day  the  name  of  Underhill  stands  conspicnons  as  ono  likul y  at, 
no  distant  period  to  become  equally  famuus  wiih.  tiiai  of  Bird. 

Notwithstanding  these  glorious  exceptions,  howev^er,  we 
doubt  if  any  ^reat  progress  has  been  made  in  the  trade  in  the 
aiiistio  direction;  the  men  lack  education  in  drawing  and 
colour  to  such  an  extent  as  to  prevent  great  progress.  It  is 
true  that  tlio  fooling-,  so  to  speak,  arising  from  the  general 
spread  of  education — the  unt'eit  intluence  thereof,  and  the 
consequent  improvement  in  the  taste  of  the  public  at  large — 
has  operated  to  eradicate  some  of  the  monstrosities  which 
were  produced,  and  which  found  favour,  to  some  extent,  with 
purchasers.  We  no  longer  see— to  quote  from  one  of  our 
distin^uishod  men  of  the  day*— >''Abnuiam  in  red  sacrificing 
Isaac  m  bine  upon  a  ^^rocn  altar  with  a  black  cronnfl."  All 
that  has  boon  cliaTi«rod  with  the  customers  for  s!i])ci-ior  goods, 
and  a  demand  lias  of  late  existed  for  goods  ct*  an  opposite 
character.  Colour,  nature,  or  any  iinitatiou  of  her,  however 
good,  has  fcft  some  time  past  been  ignored,  and  superseded  by 
a  taste  for  the  most  colourless  things,  "  gold  colour''  excepted. 
The  hue  of  the  metal  which  subdues  the  world  has  been  the 
only  popular  one  in  the  ornamentation  of  tea  trays  and  waiters. 
However,  we  have  been  told  by  one  whose  name  in  matters  of 
art  is  just  now  much  before  the  public,  that  "  colours  are  coming 
in  again,"  that  the  tlat  and  insipid  will  soon  give  place  to 
Tyrian  dyes,  and  hues  that  emulate  the  rose,  so  that  we  shall 
again  have  a  chance  of  encouraging  our  omamentors  who  can 
paint  flowers  and  use  colours  judicionsly.  By  the  time  this  is 
the  case,  let  us  hope  thej  will  be  prepared  for  their  work  with 
more  intelligence  than  ever. 

The  men  cngiigcd  in  the  two  occupations  have,  as  might 
have  been  cxj^eetcd,  inijiroved  much  in  their  social  and  mt)ral 
conditions.  Aided  by  etibrts  to  some  extent  on  the  part  of  the 
employers,  we  find  much  for  congratulation.  Within  the  last 
twenty  years  a  marked  improvement  has  taken  place,  and 
many  of  the  men  who  were  most  intemperate  have  become 
sober.    The  public-house  is  less  frequented  than  formerly. 
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Sobriety  has  brought  in  her  train  economy  and  propriety;  order 
reigns  wTioro  brawls  were  freqiK^it  ;  and  at  fhv  eh ction  for 
county  mcmber.s  wo  find  a  c^'-oodly  number  of  tlie  better  men  of 
each  trade,  wlio  liave  not  only  the  privilege  of  a  vote,  but  who 
know  iiow  to  use  it  with  intelligence. 

These  sre  indications  of  an  unmistakable  character,  as 
among^  the  artisan  population  of  this  country  ve  think 
intelligence  is  generally  found  associated  with  material 
prosperity.  Amongst  the  japanners  a  little  more  special 
education  is  desirable ;  for  a  man  to  excel  in  his  art,  ho  should 
know  soniethiiig  of  perspective,  and  more  of  eolour.  The 
great  and  invaluable  benefits  to  V)e  ol»taiued  from  a  School  of 
Practical  Art  are  not  yet  thoroughly  understood  in  this  locality, 
or  we  should  most  certainly  see  more  of  the  artisan  children 
there^  where  for  so  trifling  a  fee  sound  knowledge  may  be 
obtained  from  thoroughly  qualified  teachers;  but  the  lack  of 
kuowledge  is  not  felt  by  many  of  the  men^  and  their  children, 
of  course,  lose  the  advantfKj^es  which  are  so  nearly  at  hand. 
In  this  district  there  are,  with  their  famiUes,  about  10,000 
persons  de])endent  on  these  two  industries. 

At  Biltitou,  where  the  cuuunoner  kind  of  japanned  guuds 
arc  still  made,  about  400  persons  are  employed,  of  whom 
800  are  women  and  girls. 


[In  addition  to  the  thove  report  the  following  statistica  hare 
been  contributed  by  Mr.  J.  E.  Tildesley,  who  has  devoted 
much  attention  to  the  history  of  the  Staffordshire  trades :] 

The  number  of  separate  factories  in  this  district  in  which 
the  manufacture  of  tinware,  japanned  goods,  and  kindred 
articles  is  carried  on  is  twenty-four,  of  which  ten  are  situated 
at  Bilstdn,  and  fourteen  at  Wolverhampton. 

The  approximate  number  of  workpeople  eni])luyod  is  2,000, 
400  of  whom  belong  to  Bilston.  The  proportion  of  females 
engaged  in  this  industiy  is  about  sixty  per  cent.  The  males, 
comprising  youths  and  adults,  are  employed  as  tin-plate 
workers,  pressors,  tinners,  assistants,  nnderworkers,  and 
painters. 

The  females  work  at  japanning,  painting,  and  polishinr^. 
Her  Majesty's   Inspector   of  Schools   for   thi.s  dibtrict 
complains,  that  the  young  people  employed  at  the  japan 
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works  of  Wolverhampton  and  Bilston  wt>ik  so  late  in  tho 
evening  that  they  cannot  attend  evening  scliools  dnriug 
the  latter  part  of  tne  week.  Of  the  number  of  girls  from  the 
japan  factories  who  do  attend  these  schools^  one-third  are 

unable  to  read  or  write. 

Tn  W<  »lvor]i;iniptoTi,  there  is  a  large  establishment  for  tho 
mauiiiacture  oi  tin  tojs^  the  only  factory  of  the  kind  in  the 
district. 

The  leading  articles  in  the  japanning  trade  comprise  trays, 
waiters,  coal  vases,  and  tea  caddies. 

Trays  are  made  of  iron,  var)'ing  in  thickness  from  2^  to  30 
gauge,  chiefly  made  in  the  district.    The  prevailing  shapes  of 

these  articles  are  g-othic,  ronvex,  and  oval.  Trays  vary  in  size 
from  ]'2  to  oO  incbes,  and  waitt  rs  from  0  to  20  inches.  The  price 
of  trays  from  C}d.  per  duzcii,  nnd  waiters  from  1«.  pur 
doziiix  and  upwards.  Tho  very  clieupcst  arc  simply  japanned, 
but  better  qualities  are  decorated.  The  variety  of  trays  as 
regards  decoration  is  enormous,  each  maker  of  importance 
having  s()me2,0U"  ib'stiuct  patterns. 

The  cheaper  descriptions,  luado  ior  tho  most  part  at  Bilston, 
are  largely  exporti  d  to  iSouth  America,  Spain,  Rnssia.  and 
Norway,  decorated  to  suit  the  various  tastes  of  the  purclia>crs. 
For  South  America,  gaudy  colours  are  ap]>reciat(?d,  as  also  in 
Norway  and  liussia.  For  Spain,  the  representation  of  a  bird 
is  the  favourite  ornament,  while  Brazil  orders  a  wreath  of 
coffee  berries,  surrounding  a  shield.  The  better  class  of  articles 
however,  such  as  are  principally  made  at  Wolverhampton,  are 
chastely  decorated  with  floral  groups,  neat  gold  borders,  and 
other  artistir  embellishmCTits.  These  are  in  demand  for  homo 
trade,  as  well  a»  for  the  United  States,  the  Colonies,  India,  and 
France. 

Trays  are  sold  in  sets,  three  forming  a  set,  and  the  aggregate 
weekly  make  is  upwards  of  2,000  sets.  Waiters  are  made  in 
much  grciiter  quantities,  the  weekly  production  being  not  less 
than  50,000. 

Cod  va^(  s-  ;tro  made  in  great  quantities  both  at  Bilston 

and  VVuK  eriiaiii|)lun. 

Tea  caddies  are  |)erhaps  more  extensively  made  at  Bilston, 
the  aggregate  production  of  that  town  exceeding  2,000  per 
week. 

Tin-plate  working  includes,  in  its  prominent  articles  of 

manufacture,  baths,  toiletware,  jugs,  cups,  coffee  pots,  &c. 

Baths  of  all  kinds,  foot,  hip,  shower,  and  sponge,  are  made 
in  great  numbers  for  the  colonies.    They  are  usually  sold  with 
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what  is  termed  a  toilet  set,  consisting^  of  both  water  can  and 
plop  pails,  the  price  of  a  set  varying  from  9«.  to  18«.,  according 

to  quality. 

JBowls,  cups,  and  jugs  of  tin,  brilliantly  painted,  are  made 
extensiyely  for  the  {Scotch  market,  beariug  the  names  of 
Dancan^  Brnce^  and  other  heroes  of  the  "Land  o'Cakes/' 
South  America  is  also  a  hirge  customer  for  bowls. 

The  rate  of  wages  averages  80*.  per  week  for  skilled  work- 
men, both  in  the  manufacturing  and  painting  de})artments. 
A  skilled  nrtist  can  paint  with  ease  two  gross  of  s'Tnnll  land- 
scapes per  day.  The  jajianuur.s  earn  about  ]jer  week. 
Women's  wages  average  8s.,  and  girls'  'Ss.  (jd.  per  week. 

The  rate  of  wages  is  rather  higher  in  Wolverhampton  than 
in  Bilston^  owing  to  the  better  quality  of  the  work  produced, 
and  the  superior  skill  of  the  workpeople. 

There  are  also  six  galvanizing  works  in  Wolverhampton 
and  Bilston,  employing  400  males. 


Extracts  fimm  Government  Beport  (1864). 

The  tin-plate  and  japan  works  in  Wolverhampton  are  large, 
employing  sevornlly  fr<Mii  250  to  '  liaiuls,  of  whom  fifty  to 
sixty  would  be  y"in!Lr  jx  rsons,  maU'  and  I'ciiiale.  In  the  three 
largest  factories  ot  t  iiis  clu^.s,  no  uhilth  t  ii  ai  c  rt'<„«-ularlyemploy(>d, 
except  one  or  two  httle  boys  or  girls  to  run  errands>,  and  wait 
on  the  men  and  women.  In  the  smaller  factories  at  Bilston, 
where  the  cheapest  goods  are  manufactured,  there  are  about 
fifty  children  altogether  employed  in  the  painting  shops,  of 
about  ten  to  thirteen  years  of  a-c,  chiefly  girls. 

Touths  of  all  ages  are  employed  under  the  tin-plate  workers, 
and  at  pressing  blank  trays,  ike.  Four  or  five  boys  are  enii^lovod 
by  each  tinner  in  the  lurcror  works.  In  the  jminting  8lu»ps, 
young  persons,  male  and  Icmale,  are  employed  with  adults. 
Women  and  girls  do  the  japanning,  varnishing,  and  polishing. 

The  emploNinents  incident  to  the  tin-plate  and  ja]>an  trade 
comprise  two  departments — the  maanfactunDg  departmentj 
aud  the  japanning  and  finishing  department.  The  former 
department  rompn^es  working  the  tin  jdates,  stampings 
tiunintr,  sjiinning,  win  .  Hul'',  and  enamcllinLr. 

Most  of  the  factories  of  tiiis  class,  boih  in  W'ulverliampton 
and  BUstou,  are  well  built,  and  the  rooms  properly  veuliluied. 
As  a  rule  the  shops  are  not  oyer  crowded. 
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In  the  larger  tin-plate  and  japan  factories  inWolverhampton, 
the  employers  are  opposed  to  all  overtime;  and  it  is  scutsely 
ever  resorted  to.  In  some  of  the  smaller  fiictories  at  Bilston, 
orertime  to  9  and  eyen  11  p.m.  is  occasionally  resorted  to  for 

one  or  two  nights  in  the  week,  but  gciicvnllj'  Hpeaking  the 
hours  of  work  in  this  trade  are  less  than  in  the  otjier  trades  of 
the  district. 

llie  eamiugs  of  the  childi-en  and  youug  persons  in  the 
japan  factories  at  Bilston  are  veiy  small.  Boys  and  giris  from 
eleven  to  thirteen  years  old  get  ItM,  to  2#.  per  week  at 
painting ;  girls  of  fifteen  get  3^.  At  Wolverhampton,  the  girls 
and  women  in  the  painting  and  varnishing  shops  earn  from  4b, 
to  7«.   The  polishers  can  make  from  10«.  to  Ihs.  per  week. 
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Bt  WILLIAM  FRANKTJN. 

(Wtm  Juaaamk,  bx  J.  £.  TXLSfiSLET.) 


Walsall,  a  town  of  npwarcls  of  35,000  intabitants^  eight 
miles  from  BirmiiiLrl  am,  and  six  fromWolverhamptou,  in  situate 
on  the  outskirts  of  the  great  mining  district  of  vSouth  Stattbrd- 
sLire,  and  has  for  more  than  iUU  years  possessed  a  trade  in 
saddlers'  iromnongery  and  saddleij.  DonblilesB  at  a  period 
Bomewhat  antecedent  to  ihis^  the  eai^  means  of  procnring  iron 
and  steel  from  the  works  in  the  immediate  neighbourhood 
would  have  an  influence  in  forming  the  trade  of  the  town,  bat 
why  it  should  havr  n^snined  this  particular  form  of  manufacture 
it  is  somewhat  ditiicuit  to  determine,  unless  we  conclude  that 
the  present  trade  is  the  offHpriiig  of  the  trade  in  shoe  buckles, 
which  appears  to  have  had  its  rise  in  the  early  part  of  the 
eighteenth  oentmy^  and  to  have  become  entirely  extinct 
towards  the  close  of  it.  This  view  wonld  appear  all  the  more 
probable  as  it  is  but  a  step  from  the  formation  of  buckles  for 
shoe  purposes  to  those  required  for  saddlery — indeed  from 
this  small  beginning  we  may  with  tolerable  certainty  date  the 
commencement  of  the  trade  which  has  made  Walsall  the  second 
town  in  the  county,  and  the  chief  seat  of  saddlery  manufacture 
in  the  kingdom.  During  the  first  thirty  years  of  the  present 
oentui  y  gradual  process  was  made,  bat^  with  the  exception  of 
some  trade  with  Indsa  and  America,  the  demand  was  confined 
to  the  home  market.  Periods  of  stagnation  were  frequent^ 
and  whenever  a  bad  harvest  occurred,  a  time  of  depression 
inevitably  followed.  But  simultaneously  with  the  finding  of 
gold  in  Australia  a  trade  was  opened  with  that  colony.  This 
trade  in  its  results  has  been  of  inestimable  value  to  Walsall, 
preventing  by  a  continuous  demand  those  periods  of  inactivity 
from  which  it  had  hitherto  snffered^  and  at  the  same  time,  by 
enqnizy  for  articles  only  of  an  enduring  quality,  stimulating  the 
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manufacturer  to  produce  goods  of  superior  make  and  work- 
manship;  thus,  wnilo  augmenting  the  trade,  tending  to  raise 
also  the  «tyle  and  finisli  in  most  of  the  branches  of*  manufacture. 

AVirli  this  oncouragoinent  the  export  li.is  been  still  further 
cultivated,  and  a  considerable  amount  oi  iui^iTios^  is-  done  with 
8outh  America,  Canada,  New  ZealaTid,  and  ihc  Cajjc.  With 
America  a  much  greater  trade  miglii  l)c  expected  if  the  tariff 
were  lower,  but  forty  per  cent,  upon  saddleiy  has  a  most 
restrictive  effect.  As  yet  no  market  has  been  opened  with 
China  and  Ja])an.  Expectations  were  rais(nl  by  the  tn^aty 
with  France,  but  they  have  not  l)ron  realised;  the  French 
pIiow  a  disposition  to  take  otir  raw  iii.tt ci  ials,  hut  manufactured 
goods  only  to  a  very  liiiiit<'(l  extt  ni,  and  then  at  prices  lower 
than  they  can  be  procured  in  Frauce. 

The  staples  of  the  town  are  principally  iron,  comprising 
the  manufacture  of  small  castings  forming  the  basis  for  a 
variety  of  articles  finished  by  turning,  polishing,  or  plating 
with  brass  or  silver.  The  introduction  of  malleable*  iron  some 
years  since  has  enabled  the  mnnufartnror  to  prodnro  castinp^s 
of  a  superior  kind,  such  as  at  one  time  it  was  tlioughi  im- 
posHiblc  to  inuke  except  by  forging.  The  articles  are  in  great 
variety.  The  workmen  are  not  very  nunioroub ;  earning  wages 
of  about  249.  per  week. 

CHAINS,  CAST  QEABINO,  AND  BAMB8, 

Employing  in  the  forging  a  considerable  number  of  hands 

for  home  and  export.  The  position  of  workmen  not  very  good, 
the  remuneration  being  from  10k.  to  20«.  per  week. 

STEEL  AXD  IRON  BITS  AND  STIRRUPS. 

The  manufacturers  are  numerous ;  export  to  North  and 
South  America ;  probably  finding  employment  for  more  than 
1,000  operatives,  forgers  earning  2&r.  and  finishers  20«.  per 
week.f 

[Formerly  bits  were  all  forged,  but  now  many  are  made  of 
malleable  iron,  which  are  cheaper,  but  not  so  safe  or  durable.] 

*  Hera,  and  ttnongtumt  thii  voloaie,  Uie  jphnuw  **WMJlg»M»  iron  *'  is  oMd  in  m  nedal 
tBdtaieal  senae.  SolaDtiflcany,  inm  mur  be  fflTid«d  into  two  cUumk«,  **caet*'  (or  bnttle), 
and  **  wrought  **  (or  maUeablp);  bat  in  the  faardwaie  distriobi  geneniUf'tintUeatHe  iron  does 
not  mean  orAinaiy  wrooght  Iron,  but  iron  cast  in  moulds  uid  ronoered  mallffBlTliT  by  n 
prooMB  hereafter  to  be  described  under  the  Birmiiiffham  Tnul6s.— Kditob. 

t  Tbo  Soutli  Amprioan  trado  h>v«  long  >fnpjilio<l  ojio  of  th"  nin-t  I'tiii  iita-it  branches  of 
trade  in  Wiil^ill.  Tbo  elnl><>mto  suddlCK  and  horse  furnitun<  useti  lu  iinizil  are  rhioliyraude 
in  Wfilsall,  und  much  of  thcfiiniiture  in  brsiss — -itirriips.  a  by  Birniincbnni  mftnufjicturcn*. 
Duriiie  the  few  yparn,  the  f!M-fa«)->;'H!r>d  hanur--'  saiMli',  rnndw  rniortv  nf  lcn?fif>T,  has 
been  j'a:'ti;illy  nu| 'i'l  ,-i.'<  U-tl,  i-^pt'fui  1 1\'  in  l"rri:_'ti  iiiurkiMs,  \\y  ji  "  jinKut  .>,i'i'i.>'  "  iii  «!in'li  tlio 

wliolo  is  cast  io  umllcablo  iron  luid  then  japa&ned  eo  a«  to  look  like  patent  Leuther.-Eoiios. 
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PLATIXG  IN'  SILVER  ANL»  BlLlori, 

Cliieflj  connected  with  harness  famitoro^  and  since  the 

introductiou  of  the  electro  system,  lias  been  broun^lit  to  great 
porfi v  f  i< 'n .  This  Itrnncli  of  trade  lias  increai^ed  100  per  cent, 
since  KS  irU^  and  employs  1^000  operatives,  earning  about  21«. 
per  week. 

LOCKS. 

With  rm  export  to  India  and  the  Levant,  doubled  since  1849. 
Hands  employed,  nlionf  7(10,  earning  21.s.  to  22,s.  per  week. 

[At  Walsall,  wrought  iruu  pad  locks  nro  made  fs>  p  /Uhh  udirJ , 
and  at  Birchills,  chest  and  cupboard  locks,  all  of  the  cheaper 
kinds. J 

BPUB8  AND  ePBIKO  BABS. 

Nil  ID  her  of  operatives  employed,  300;  earnings,  from  20«. 
to  2b8.  per  week. 

OAS  TUBES,  CHANDELIERS,  Ai{D  I£ON  BEDSTEADS. 

This  branch  of  trade  was  introdnced  about  1830;  and 
althougli  bat  three  works  of  this  kind  exist,  they  are  extensive 
in  character,  employing  over  1,500  pairs  of  hands.  Machinery 
of  the  newest  and  best  kind  l^as  been  applied,  superseding 
considerably  liai id  lalioiir,  nnd  mnkinc;  tulu  s  capable  of  sustain- 
ing great  pressure  tVnm  either  steam  or  water  ;  the  facilities  of 
stipply  are  great  in  this  trade,  and  in  consequence  competition 
excessive,  enhanced  by  the  advanced  price  of  iron  and  coal, 
the  latter  having  risen  about  thii-ty  per  cent,  witliin  a  very  few 
years;  the  exports  are  to  the  continent  and  the  colonies; 
earnings  of  operatives  employed,  from  Ids.  to  80«.  per 
Week. 

[Another  large  factory  has  been  built  since  this  paper  was 
written.J 

8ADDLEBS'  TOOLS,  SWIVELS,  SPRING  HOOKii,  CUBES,  AWL  BL^VDES, 

SADDLE  TKEES, 

All  more  or  less  connected  with  the  saddlery  trades,  form  a 
vety  important  part  of  the  manufactures  of  Walsall ;  but  awl 
blades  are  made  almost  solely  at  Blozwich.    (See  AddencLaJ 
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Total  number  of  awl-blade  ilM^ories  in  Walsall  and 
Bloxwich^  twenty-seveii.* 

BRASS  CASnNO  AND  IINISHINO, 

Chiefly  as  connected  with  harness  furniture^  the  ornamental 
])urt  of  saddlery.  Men  employed^  about  500;  earnings,  20s. 
per  week, 

LIATHEB, 

For  whicli  this  town  has  long  been  fiunous,  is  made  bj 
tamtiitig  to  a  considerable  extent,  and  prepared  for  use  by  tne 

process  of  currying  to  a  mucli  greater  extent,  the  tannages  of 
the  west  and  north  of  England  being  preferred  for  this 
purpose;  the  leather  is  mostly  adapted  tor  saddlery,  but  shoe 
leather  is  also  well  represented.  The  trade  in  leather  has 
made  ^eat  advances,  the  demand  being  double  that  of  1849. 
A  noticeable  feature  may  be  found  in  the  manufiictQre  of 
japanned  leather,  a  variety  of  brilliant  coloui-s  being  given, 
while  black  only  could  be  made  at  that  period.  The  number 
of  men  employed  in  the  manufacture  of  leather,  about  300; 
the  earnings  of  tanners  being  and  curriers,  2.8«.  to  'dbs. 
per  week. 

SADDLES. 

* 

Produced  in  large  numbers,  with  exports  to  Australia,  New 

Zealand,  South  Amorica,  and  India,  the  trade  doubled  since 
1849,  and  marked  improvement  manifested  in  point  of  quality 

and  finish  durinq-  tlio  hist  five  years,  Women  employed  in 
stitching  ornaiiioutal  ])arts  of  side  saddles,  number,  200; 
earnings,  about  7.v.  per  week,  and  saddle  hand  operatives,  400; 
earnings,  about  25«.  per  week. 


*  Tbo  manuractiire  ot  a\rl  bliides — tot  Bhoemakem,  Mlddlers,  carpenten.  oOunt  at 
Bloxwich,  in  ono  of  those  localiAaUons  of  tndM  for  which  it  is  difflooli  to  Bocomt.  The 
trade  anpoars  to  have oriifinated  in  °h"fflrH,  trhfnm  thnprnprr  ntnol  OfWlWbnnilirtnjnhttitiiBili 
and  to  bATe  bc«n  hronf^lit  to  staflbrdahira  xnne  kcoideat  when  ateel  ooold  be  proeared 
In  tbe  nelghboiirhood ;  at  preseut.  iamw^r,  Sheflteld  steel  is  nitfil  need  han.  Bknwidi  ha* 
been  famoas  for  awl  blades  for  abont  a  centtinr,  and  etill  makea  the  larger  vart  of  these 
articles,  the  rest  bein^  made  In  London.  Sheffield,  and  THrmtngh^nTi^  but  not  to  any  great 
extent.  The  jnrodnction  of  shoemakers'  fin  In  M[HlllllWjl  fortha  United  St^es  mariret  ll 
xerv  large.  The  ''tacka"  used  by  ahoemakera  are  also  made  liqio  lo  a  lieii  lliWl  eilmil. 
and  latter^  of  steel  instead  oi  iron,  and  at  lower  rates  tban  iron  taakawareftiniMrtyi^^ 
Both  awla  and  taoks  were  formerly  made  like  naila,  atthehoniea  of  tlia  workman;  but 
iwaB«ly  Mme  nuurafiM^^ 
and  tba  aifla  aia  poUdiaa  Iv  power.— Battoa. 
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[It  18  estimated  tliat  more  than  one*tliird  of  the  saddles 
made  here  are  for  the  colonial  market^  chiefly  Australia  and 
Xew  Zealand.  Leading  kinds,  common  riding  saddles,  shaft 
saddles,  full  shafts^  and  Indies'  saddles,  in  addition  to  milifcaiy 
saddles.    The  best  hunting  saddles  are  made  of  pig  skin.] 

HARNESS  MAKERS  AND  BRIDLE  CUTTERS^ 

Trading^  principally  wil^  London^  Birmingham,  and  Wolver- 

haraptonj  exporting  to  Australia,  North  and  South  America. 
This  branch  dm  also  doubled  its  make  since  1849,  and  in  time 
of  w-ir  can  always  lie  made  av:iil:d)]e  to  the  Government, 
2i>,iHK)  sets  of  artillery  and  cavairy  harness  having"  heen 
furnished  in  twenty  months,  without  maten'ally  iuterfcrinnf  with 
Its  home  or  export  trade.  Number  of  workmen  employed, 
200;  earnings,  22*.  to  24«.  per  week.  Women:  number^ 
800 ;  earnings^  7$,  per  week.  Perhaps  it  may  be  worthy  of 
reTna7  k  that  little  inTontiTe  genius  has  been  displayed,  and 
few  changes  of  form  or  appearance  made  in  harness  or  saddlery 
since  1819,  the  exception  being  the  Nolan  saddle,  invented  hj 
Captain  Nolan  during  the  Crimean  war,  and  now  generally 
used  in  the  army  j  it  is  mainly  composed  of  wood,  with  solid 
leather  seat,  but  is  only  suitable  for  military  purposes. 

[The  harness  trade  is  dmded  into  several  oranches.  Collar 
malon^  is  quite  a  distinct  trade,  as  also  is  saddle  making. 
Those  engaged  in  the  latter  are  called  ''black  saddlers" 
to  distinguish  them  firom  the  makers  of  brown  or  riding 
saddles.] 

BRUSHES. 

There  are  several  manufacturers  of  this  kind :  they  make 
principally  for  home  consumption,  the  e^K>rt  small.  Number 
of  workmen  employed,  about  100;  earnings,  24».  to  2^.  per 

week. 

In  reference  to  the  local  condition  of  the  people,  it  will  be 
fonnd  to  stand  quite  on  a  level  with  Birmingham  and  Wolver- 
humpton,  the  avci'age  earnings  perhaps  slightly  exceeding 
either  of  them ;  if  the  standard  of  temperance  were  higher,  the 
position  of  the  working  classes  would  be  still  further  improyed, 
but  it  is  to  improvidence  of  expenditure  rather  than  to  want  of 
emplo3rmont  uiat  we  may  trace  poverty  where  it  exists  in  the 
district.  A  large  number  of  Irish  have  settled  in  this  town  ; 
they  hnd  a  general  demand  for  their  labour  in  the  mines,  iron 
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works,  and  "building  trades,  and  are  usually  a  well-conducted 
class  of  men  and  anxious  to  improve  their  position;  they 
obtaiiL  15«.  to  17 s,  per  week^  and  number  not  less  than  6^ 000. 


Addenda, 

The  number  of  workshops  for  tho  manufacture  of  bits, 
harness  fnniitare,  and  general  saddlers'  ironmongery  in  Walsall 
and  Bloxwich  is  250. 

The  nuober  of  factories  in  Walsall  for  the  manufiMstore  of 

saddles,  bridles,  and  harness  is  80. 

In  the  latter  branches,  the  proportion  of  females  employed 
average  sixty  per  cent.,  but  many  are  allowed  to  work  at  their 
own  homes,  as  harness  stitchers,  thus  preventing  the  usual  ill 
results  of  female  employment  in  factories.  The  latter  work 
has  recently  been  much  aoceleratod  by  the  introdnction  of  the 
sewing  machine,  which  enables  one  woman  to  do  the  work  of 
-  twelve  girls. 

Of  bits  there  is  a  nnmorons  variety  made,  both  of  forged  and 
cast  iron.  The  most  favourite  pattern  is  known  as  the 
*'  Felham."  Buckles  are  made  both  of  brass  and  iron,  and 
include  the  descriptions  known  as  ''tongue,"  "roller,"  ''brace," 
and  "  gear "  buodes.  SlHoraps  are  also  made  to  suit  every 
whim  of  equestrians.  The  descriptions  largely  in  request  ore 
the  Victona/'  "  The  Ladies'  stiinip/'  and  the  "  Devonshire 
slipper." 

Locks  (vrronght  iron  pad)  are  ma^o  from  7^d.  per  dozen 
upwards,  and  are  sent  chiefly  to  India  and  the  I^evant.  One 
firm  makes  5,000  dozen  per  week. 

Over  3,000  pairs  of  spectacles  are  made  here  weekly.  The 
mannfiictare  of  steel  shoe  bncldes,  once  so  prosperons  here,  is 
now  quite  extinct,  tho  "  silver  buckled  shoon^'  of  yore  having 
succumbed  to  this  introduction  of  Wellingtons  and  elastic 

CEADTO,  CAST  OSABIHO,  AVD  HAXIS. 

Tlie  leading  kinds  of  chains  made  here  arc  curb  chains,  dog 
chains,  and  trace  cliains,  all  of  which  are  forged.  Curb  chains 
aie  polished  and  plated,  both  in  brass  and  silver.  Dug  chains 
are  polished  and  japanned,  and  trace  chains  brightened  in  a 
r0V<nving  barrel. 
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Ctat  ffearing  consists  of  Vad^lwad,  hooks,  tmgs,  and 
swivels.  Backbands,  or  the  chain  crossing  the  sadfie  from 
either  shaft,  are  foi^^,  varying  in  weight  from  4  lbs.  to  12  Ihs. 
HooIcf;,  ringfs,  and  swiveb,  are  both  forged  and  cast  in  maile- 

abie  iron. 

Hamcs  arc  of  various  tlescriptions.  Some  are  mado 
entirely  of  wroaght  iron  and  polished  (for  cart  horses),  others 
are  made  of  maUeable  iron,  plated  with  brass  or  silver,  or  (in 
many  cases)  covered  with  ]N&6nt  leather,  and  some  aie  made 
of  wood«  cooted  with  polished  iron. 

STXXL  AND  mOiH  BETS  ASD  8TISBUF8. 

What  are  known  as  steel  bits  are  made  chieiiy  Irom  a 
superior  quality  of  iron  made  in  the  neighbourhood.  Iron 
bite  are  both  forged  and  malleable.  The  leading  kinds  are 
"Snaffle/*  "Pelham/'  "Military,"  and  " Weymouth,'*  for 
riding^  purposes,  and  corresponding  patterns  for  driving  harness. 
Stirmps  arc  made  in  a  variety  of  pattcnis,  polished,  and  silver 
plated.  The  leading  pattortiN  arc  Military,"  the  ''Ladies' 
atirmp/*  aiul  tlie  "Devonshire  slipper." 

Spurs  are  made  in  a  great  variety ;  some  to  screw  in  the 
boot  of  the  rider,  others  to  fasten  with  a  strap,  and  peculiar 
patteEms  for  the  Sooth  American  and  other  markets. 

Harness  ornaments  are  made  for  bridles,  saddles,  &c.,  in 
brass  and  silver  plated  metal,  in  a  variety  of  patterns,  including 
crests,  rosettes,  and  other  devices.  Those  are  chiefly  made  of 
stampr  1  or  cn^t  metal,  the  former  being  &lled  with  lead  to 
give  additional  strength. 

Buckles  are  chiefly  cast  of  malleable  iron.  They  are 
polished,  japanned,  tmned,  silver  plated,  or  covered  with 
black  leather  for  huness,  and  brown  leather  for  bridles. 

Brushes  are  also  of  great  variety.  The  more  prominent 
kinds  are  oil  brashes,  varnish  brushes,  shoe  brushes,  paint 
brushes,  clothes,  hat,  and  hair  brushes,  and  others  for 
household  pur|)oses. 

Saddle-tree  making  is  a  distinct  Lrancb  of  trade;  and  the 
quahty  of  the  saddle  greatly  depends  on  the  excellence  of  these 
vticl^.  They  are  made  of  wood,  and  some  are  so  constructed 
that  they  will  yield  to  pressnre. 
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MkBtradsfrom  Chvemmeni  Eeport  (1864). 

The  harness  and  saddlery  trade  is  confiiiod  to  Walsall. 
There  are  about  fifteen  factories,  each  ciiii)loylnt»-  from  lifty  to 
100  hands.  In  the  cutting;  making  up,  and  stitching  saddles 
and  bridles,  adults  and  young  pmons  of  both  sexes  are 
employed,  bat  few  cbildren,  except  in  the  lionses  of  the  work- 
people. In  one  of  the  largest  of  these  factories  no  girls 
under  eighteen  are  employed.  But  in  the  manufacture  of 
other  parts  of  harnessj  tlio  1.  atlier  being  thiriTipr,  the  stitching 
can  1)0  done  by  young-cr  bands.  The  introduction  of  sewing 
machines  into  these  shops  has  dispensed  with  a  great  deal  of 
the  labour  of  the  yoimger  girls.  With  this  machine  one 
woman  can  do  the  work  of  twelve  girls  in  stitching  backles. 
It  is  generally  the  custom  for  the  men  to  do  the  harder  work 
in  the  ftkctories,  the  lighter  work  is  given  ont  to  women  to  do 
in  thoir  ovm  homes. 

The  saddle  and  h.anu'.>^s  factories  at  Walsall  are  very  neat 
and  well  built.  No  boat  i«  rtMjuired  in  any  of  the  shops  except 
for  the  comfort  of  the  workpeople.  It  is,  however,  too  much 
the  practice  in  these  shops,  as  elsewhere  where  women  are 
engaged  in  sedentary  employment^  to  keep  the  shop  very  hot 
and  exclude  all  fresh  air  as  much  as  possible. 

The  hours  of  labour  in  these  trades  are  from  7  or  8  a.m* 
to  7  p.m.  In  the  harness  factories,  overtime  to  10  p.m.  is 
occasionally  resorted  to,  but  not  very  frequently. 

The  wages  in  the  harness  and  .^addlery  trades  are  rather 
above  the  average.  The  earnings  of  workmen  vary  from  20s. 
to  4&8.  per  week.  The  girls  and  women  can  earn  from  8«. 
to  T3s.  per  week.  The  wages  of  apprentices  for  the  first  year 
is  Z8,,  in  the  latter  years  of  their  apprenticeship  they  get 
from  12«.  to  14s. 

BLOXWIGH. — AY¥h  fiLADSS  AND  SADDUEBS'  IBONMONOBST. 

The  Rev.  John  Barrow,  Incumbent,  says: — "There  is 
scarcely  any  employment  for  girls  here ;  a  few  woik  at  filing 
tacks.  The  apprentices  in  the  awl  blade  and  saddlers'  iron- 
mongery shops  work  very  long  hours— much  longer  than  at 
WaLsaU  in  similar  trades/'  &c. 
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BY  GEOEGE  HAREISON. 
(With  a  Tisia  o»  Avaltsis,  bt  D.  F0BBE8,  A.  W.  WILLS,  &o.) 


The  earliest  account  1  Lave  been  able  to  obtain  respecting 
Stourbridge  fire  clay  shows  that  in  thu  year  1566  a  lease  was 
granted  for  the  purpose  of  getting  and  digging  glasshouse 
pot  clay.  It  is  probable  at  Uiat  time  it  liad  oiilj  recently  been 
discovered,  and  that  its  peculiar  pi-opcrtics  and  parity^  with 
the  well  known  abundance  of  fuel  in  the  neighbourhood,  were 
the  causes  of  tlie  ostnblislinK^Tit  of  the  glass  manufacture, 
which  was  introduced  by  refugees  from  Lonaiiic  about  1557. 
It  is  believed  that  one  of  the  first  g'la.s.shouscs  was  oroctcd  in 
in  a  field  (near  to  Stoui'bridge  Station),  which  in  known  by 
the  name  of  the  Glasshouse  Field  at  t&e  present  time.  An  old 
plan  shows  the  position  of  the  works,  foundations  of  fomaces, 
and  portions  of  old  furnace.  Bricks  have  also  been  found  at 
Oldswinford,  and  other  places  in  the  neighbourhood.  Dr. 
Pilot,  in  his  History  ()f  Sfatlbrdshiro  (date  about  108')),  says 
"The  most  prcfi'i-al»le  clay  of  any  is  thut  of  Amblecoto^  of  a 
dark  blewish  coioui-,  whereof  they  make  the  best  pota  for  the 
glasshouses  of  any  iu  England ;  nay,  so  very  good  is  it  for  this 
purpose  that  it  is  sold  on  the  place  for  7c2.  the  bushel,  whereof 
Mr.  Gray  has  6d,  and  the  workman  Id,,  and  so  very  necessary 
to  be  had  that  it  is  sent  as  far  as  London,  some  time  by  waggon 
and  some  time  by  land  to  Bowdley,  and  so  down  the  {Severn 
t-o  Bristol,  and  tlipnce  to  London.  ITio  goodness  of  which 
clay,  and  cheapuens  of  coal  hercaliouts,  no  doubt  has  drawn 
the  Lrlassliouses,  both  for  vessels  and  broad  glass,  into  these 
parts,  there  being  divers  set  up  in  difi'erent  forms  here  at 
Amblecot,  Oldswynford,  Holloway^s  End,  and  Gobumbrook." 

Stonrbridge  clay  fj»wjif  rli/  so  called)  is  found  only  in  a 
comparatively  small  district,  say  within  a  circle  of  not  more 
than  two  miles — ^taking  the  yalley  of  the  Stour  at  the  Lye  as 
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its  centre,  and  at  depths  varying  from  three  or  four  yards  from 
the  surface  to  180  yards.  Its  position  in  the  strata  is  in  all 
cases  below  the  thick  coal,  at  distances  varying  from  twelve  to 
twenty-five  yards,  and  it  m  generally  overlaid  by  a  shaly 
friable  kind  of  coal  called  "Baits/'  from  twelve  to  twenty-four 
inohes  thick.  The  thickness  of  the  seam  varies  very  much^ 
ntrely  exceeding  thirty-six  to  forly-two  incheB^  and  eometimei 
thinning  down  to  five  or  six  mcbes  when  clofld  to  faults  or 
small  disturbances  in  the  measures,  as  may  be  supposed  from 
the  different  positions  in  wliich  the  clay  is  found.  The  (jnality 
is  very  variable,  in  some  instances  being  quite  soft  and  easily 
wrought  with  ordiiuiry  miuiug  tools,  in  others  as  hard  as  stone, 
requiiing  the  use  of  powder  to  a  large  extent.  There  is  also  a 
great  variation  in  ito  composition^  arising,  principally,  from 
oifferenoe  in  the  quantity  of  BiHca  contained ;  a  clay  containing 
a  small  quantity  of  silica,  say  fifty  per  cent.,  contracting  very 
much  when  exposed  to  intense  heat.  In  order  to  show  this 
difference  in  a  practical  form,  I  have  had  eight  clays,  from  as  many 
different  mines  in  the  Stourbridge  district,  prepared  under 
precisely  similar  circumstances,  subjected  to  the  same  heat,  and 
all  burnt  at  one  time  in  the  same  kiln,  the  result  showing  the 
great  variation  and  power  of  resisting  heat  in  each,  since  in  the 
eight  samples  hardly  two  are  of  the  same  size.*  The  chemical 
analysis  of  fire  clay  has  been  so  fully  gone  into  by  Dr.  Percy, 
Mr.  Hunt  (School  of  Mines),  Mr.  Watts,  and  others,  that  I  do 
not  propose  to  say  more  on  the  subject. f  Supposing  clay  to 
be  pure  and  free  from  mineral  matters  and  impurities,  its 
value  for  glasshouse  purposes  depends  upon  the  proportions  of 
silica  and  alnminar,  and  whether  they  are  chemically  combined 
or  free ;  since,  if  the  silica  is  free  to  a  large  extent,  the  alkalies 
used  in  the  manufacture  of  glass  at  once  combine  with  the 
silica  and  render  the  c\a,j  valaeless. 


•  ThA  «is^  brioks  mm  $31  nMde  in  oM  moold,  under  tbe  same  rirmtmttaiioM,  and  «U 
bwnt  in  one Ua  aifb*  mum  tbiM,  tiumtMig  tin  ftUowiag  diflTerem  aegi  caa  of  ooDtnadon  t— 


No.  1.  No.  2.  No.  3.  No.  4. 

Lnth.  Hrdili.  Tlilck.  Lnth.  Brdlh.  Thick.  Lnlh.  nrtUh.  Thick-  Lnth.  Brdlh    I  l  irk. 

Size,  4^x2^x1  iu.  4^^x21x1  in.  4ix24ixUin.  44x2^x|^itt. 

Wtiight,  15  M.  1  gr.  16  OS.  16  OS.  1  gr.  15  oz.  1  gr. 

No.  5.  No.  6.  No.  7.  No.  8. 

Lnlh.  Urdth.  Thick.  Lnth.  Brdlh.  Thick-  Lnth.  Brdth-  Thick.  lAth.  Brdth  Thick. 

SiM,  41,\kL>5S  xl^in.  2i  X in.  4VV'<2}xiJiii.  4^x21x1  in. 

Weight,  1 7  oz.  2  gr.  15  oz.  1  gr.  13  oz.  2  gr.  15  oz.  2  gr. 


tApMDd^totUalioirm 
A.  W.  WlOa,  Md  nr.  YatantlDa. 


biyuizua  by  Google 


ntOCKBS  Of  HAKUTAOTUSl. 


185 


The  usual  treatment  of  day  for  glasshouse  pnrposes  is  as 

follows  : — After  having  boon  selected  and  passed  tlirougli  tlio 
hands  of  two  or  three  people,  it  is  liroken  into  small  pieces  by 
women  accustomed  to  its  apijenrunco,  who  throw  on  one  ^^R[o 
all  pieces  of  disculoured  and  irregular  day.  It  is  finely  ground 
by  heavy  edge  punners,  and  mixed  with  a  certain  proportion  of 
burnt  day,  or  gronnd  potsherds  (old  broken  pots  carefully 
picked).  The  proportion  of  burnt  day  yaries  according  to  the 
nature  of  the  clay,  and  also  varies  with  the  purpose  for  which 
the  clay  is  to  be  applied.  It  is  then  mixed  with  water  and 
tempered  witli  iho  feet,  and  allowed  to  lie  a  considerable  time 
(wbicb  should  not  be  less  than  five  or  six  weeks),  when  it  should 
acquire  great  tenacity  before  being  made  into  pots.  These 
pot6  are  built  up  by  hand  gi*adually,  e^eat  care  being  taken 
that  the  last  layer  of  day  is  not  aHowed  to  become  hard  or  dry, 
or  it  will  not  unite  properly,  and  neglect  in  this  respect  causes 
the  pot  to  give  way  in  the  furnace.  The  pots  are  dned  veiy 
gradually,  and  are  seldom  fit  for  service  in  less  than  from  nine 
to  twelve  months.  When  required  for  use  they  are  gradually 
annealed  in  a  kiln,  or  "Pot  arch/'  and  are  set  in  the  fm-naco 
whilst  red  hot.  The  sizes  of  the  pots  vary  very  much.  Thoso 
for  flint  glass,  being  covered  at  the  top,  weigh  on  the  average 
horn  twelve  to  fifteen  cwt.  For  bottle  mann&otnre,  and 
also  for  crown  and  sheet  ghiss,  they  are  open  at  the  top, 
and  are  larger  in  size.  Some  of  the  pots  recently  used  in  one 
of  the  largest  glass  establishments  being  as  much  as  twenty* 
eight  to  thirty  cwt.  each  v.'hf>rt  dry.  The  pots  or  cisterns  used 
for  cjisfiiig  plate  glass  arc  much  less,  five  to  six  cwt.  each,  to 
allow  t'uv  their  being  taken  out  of  the  furnace  when  full  of 
metal.    Tiiu  average  duration  of  pots  is  as  follows  :-— 

In  a  Flint  house  .   «   .    .  6  to  9  months. 

Bottle  works   .    .    .  4  to  7  weeks. 

„   Crown  and  sheet  .    .  7  to  9  weeks. 

Plate  glass  dstems  ...  14  days  to  a  month. 

The  consumption  of  best  pot  clay  is  about  12,000  tons  per 
annum. 

The  clay,  after  the  selection  of  the  best  pot  clay,  is  uliuwcd 
to  lie  in  large  heaps  subjected  to  the  action  of  the  atmosphere, 
and  is  then  used  in  the  manufacture  of  fire  bricks,  gas 
retorts,  &c.,  the  demand  for  which  has  largely  increased  in  the 
last  eight  or  ten  years.  Some  fourteen  years  i^o  it  was 
computed  that  the  quantity  of  bricks  made  year!^  in  the 
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Stourbridge  disfmct  wafi  about  fourteen  miUions,  the  quantity 
is  now  more  than  donble,  or  nearer  thirty  millions.  The  district 

has  suffered  very  much  from  want  of  railway  accommodation, 
having  unfortunately  been  the  site  upon  which  what  may  be 
called  The  Batti'  <>/  fhr  Cunujrs'*  was  fought,  nud  mnre 
money  has  been  sp' n;  in  Parliamentarv  contests  aluue  than  it 
would  have  cost  to  give  the  needful  accommodation.  Prior  to 
the  opening  of  the  Staffordshire  and  Worccstershii'o  Canal, 
abont  1780,  most  of  the  pot  clay  was  carried  in  the  lump  state 
on  pack  horses  to  Bewdley,  where  it  was  shipped  on  the 
Severn  for  the  Norths  London,  Bristol,  &c. 

The  quantity  of  clay  rnispd  per  week  is  estimated  at  about 
2,000  tons,  giving  employment  to  somo  1^500  or  1,000  people. 
The  average  earnings  of  a  clay  getter  are  from  22^.  to  24«. 
per  week. 

The  manufacture  of  gas  retorts  has  largely  increased  within 
the  last  fifteen  years.  They  were  used  first  to  the  largest 
extent  in  Scotland  and  the  North  of  England^  being  made  by 
Newcastle  firms;  but  since  1850  large  quantities  have  boon 
made  at  Stourbi  idtce,  and  their  use  may  now  be  said  to  be 
general  in  all  gas  works,  although  it  is  only  a  very  fpw  years 
since  they  were  adopted  by  the  towns  of  Manchester,  Livei-pool, 
and  Bii'min^ham. 

The  social  condition  of  the  people  employed  in  the  clay 
works  is  much  improved^  although  there  is  still  great  room  for 
a  further  advance.  The  district  of  the  Lvc  claims  tlic  credit, 
or  rather  the  t//.scredit,  of  having  baited  the  last  bull  in  the 
kingdom,  and  it  was  lonj:^  celebrated  for  tlie  brood  of  bull 
dogs,  which  have  now  disappeared.  Since  then  n  Mechanics' 
Institution  has  been  erected,  schools  have  been  etstublished, 
and  X  do  not  think  at  the  present  time  that  the  district  is  below 
that  of  other  mining  locaHties  in  intelligence. 


FUIECLAY. 

The  following  analyses  indicate  the  general  chemical  com- 

Eosition  of  some  of  the  best  known  days  of  this  district ;  andj 
y  way  of  comparison,  the  composition  of  several  inferior 
samples  is  added. 
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Amono  ike  Buneral  productions  of  the  Birmingliam  district^  salt 
is  by  no  means  one  of  the  least  important.  A  stratum  of 
rock-salt  of  varying  thickness  extends  under  a  considerable 
portion  of  the  Worcestershire  red  sandstone,  furnishing  a 
practiffiHy  inexhaustible  supply  of  the  raw  material,  which  is 
luanutucturcd  into  the  salt  of  commerce  at  extensive  works  at 
Droitwich  and  Stoke  l*nor.  The  salt  manufacture  at  Droitwich 
dates  from  a  very  early  period.  Dr.  Thumam's  identification 
of  this  town  witk  tke  "  SalinsSj"  mentioned  by  Ptolemy  as  one 
of  the  principal  cities  of  the  Catieuchlani,  though  countenanced 
by  tho  position  assigfned  to  that  station  in  souio  copies  of  the 
Greek  geographer,  cannot  on  other  groumls  bo  accepted  as 
conclusive  j  but  it  is  far  from  improbable  that  the  "  Salt  Way  " 
may  have  borne  tho  produce  of  the  Wttrecstersliire  brine- 
Bpriuga  iuto  the  Eastern  coimties  duriug  the  period  of  Komau 
occupation,  if  not  for  centuries  before.  In  Saxon  days, 
kowever,  we  kave  distinct  evidence  of  tke  existence  of  a  salt 
manufacture  having  been  established  on  the  spot.  The  Huicci, 
mentioned  by  Saxon  writers  as  dwellers  in  the  Midland  district, 
probably  received  their  name  from  the  "wiches  "  or  salt-springs 
in  the  neiu'bljonrhood,  and  grants  of  these  "wiches"*^  are  still 
extant,  made  by  several  of  the  Saxon  kings.  Domesday  Book, 
also,  affords  conclusive  evidence  of  salt  having  been  maiiu- 
fiustnred  at  Droitwick  in  tke  time  of  Edward  tke  Confessor. 
At  tkat  time,  probably,  the  brine  was  obtained  from  springs  at 
the  surface,  or  from  wells  of  inconsidemble  depth.  £ven  so 
late  as  the  middle  of  the  last  century,  few  of  the  wells  were  of 
a  greater  depth  than  thirty  feet,  those  now  in  use  being 
generally  four  or  five  times  that  depth,  aud  yielding-  a  far  more 
copious  as  well  as  more  strongly  impregnated  supply. 

The  salt  manufacture  at  Btoke  is  quite  of  a  recent  date. 
More  than  fifty  years  ago  ckemical  works  were  establisked  on 
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the  spofcj  and  one  ahaft  was  sunk  to  the  salt  rock  below,  bat 
for  some  years  only  a  comparatively  small  qnantity  of  salt  was 
manafactnred.  Eventually  three  otlior  pita  were  snnk,  at  a 
cost  of  €45,000,  one  of  which  occupied  many  years  in  comple- 
tion owing  to  the  formifln}>lo  streams  of  fresh  water  which  found 
their  way  into  the  bunin^a — a  cuiiJitimt  source  of  expense  in 
nearly  all  the  Worcestershire  brine  pits.  Those  worked  at  Stoke 
Prior  are  the  deepest  in  England^  and  the  works,  which  cover 
about  17  acres,  were  erected  at  a  total  cost  of  about  £450,000. 
The  stratum  of  rock-salt  lies  considerably  further  below  the 
surface  than  at  Droitwich,  but  the  brine  holds  a  larj^er  quantity 
of  salt  in  solution,  the  proportion  of  saline  matter  being  in  the 
former  case  forty-two,  in  the  latter  about  thirty-eight  per  cent., 
and  other  circmnstances  have  cuutnbuted  to  attract  to  the 
Stoke  Works  a  large  share  of  the  trade  formerly  enjoyed  by 
their  more  historic  rivals. 

The  system  pursued  is  in  a11  cases  almost  identical.  An 
Artesian  shaft  is  sunk  into  the  bed  of  rock-salt,  from  which 
the  brine  is  pumped  into  a  reservoir.  From  thence  it  flows 
into  large  shallow  pans  where  the  w^ater  is  evaporated  at  various 
degrees  of  heat  according  to  the  quality  of"  salt  required. 
When  the  salt  has  crystallised,  it  is  removed  from  the  pans 
and  dried,  the  finer  qualities  in  moulds,  the  coarser  without 
nadergoing  any  further  process.  At  the  Stoke  Works  tiiere 
are  three  shafts  into  the  stratum  of  rock-salt,  which  is  here 
twenty-five  feet  in  thickness.  Wells,  six  feet  in  diameter,  are 
sunk  to  a  depth  of  330  foot,  and  borings,  four  inches  in 
diameter,  continued  for  another  300  feet,  the  entire  depth  from 
the  surface  to  the  salt  rock  being  at  this  point  no  less  than 
217  yards.  At  a  depth  of  285  feet,  landspriiiga  occur,  and  the 
whole  of  the  wells  and  borings  below  are  protected  by  a  casing 
of  copper  in  order  to  prevent  any  fresh  water  entering  the 
shaft ;  most  of  the  older  wells  at  Droitwich  beiug  protected  for 
the  same  purpose  by  a  thick  casing  of  clay.  In  the  wells 
thus  formed  the  brine  naturally  rises  to  about  the  Same  level 
as  that  at  which  the  landspring-s  occur,  and  is  pnmped  from 
this  depth  by  steam  power  into  a  capacifus  reservoir,  where 
it  is  slightly  warmed  by  the  waste  heat  from  the  engiiies  betoro 
passing  into  the  pans ;  the  various  contrivances  fur  economising 
neat  forming  a  conspicnons  feature  in  the  entire  arrangement 
of  the  works.  The  pans  are  of  wrought  iron,  abont  two  feet 
deep,  w  ith  an  area  containing  from  400  to  8,850  superficial 
feet,  heated  by  furnaces  from  below — three  furnaces  to  t  ach 
pan  being  the  general  allowance.   A  pathway,  on  which  the 
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workpeople  ply  their  operations,  runs  ronnd  each  pan,  and  the 

whole  arc  under  cover.  Thirty-six  mch  pans  are  devoted  to 
the  manufacture  of  fine  or  "  ^i[unve  "  salt,  so  failed  from  the 
shape  into  wliich  it  is  TnouUled,  and  a  proportional  number  to 
other  cj^uaiities.  The  quality  of  the  salt  varies  according  to 
the  heat  at  which  the  water  is  evaporated,  the  salt  being  iiner 
in  proportion  to  the  heat.  The  principal  qualities  mann&ctured 
are  four: — 1.  Baysalt,  the  coarsest,  produced  by  evaporation 
at  a  heat  of  only  about  OC^.  2.  Fishery  salt,  as  its  name 
implies,  principally  used  in  curing  fish,  requiring  a  heat  of 
about  70^.  3.  "  Broad  salt,  priucipnllv  used  for  chemical 
manufactures,  and  requiring  a  heat  of  abuur  VO  '.  4.  "  Fine," 
square/' or  "table"  salt,  in  making  which  the  brine  is  kept 
at  abont  the  boiling  point,  212^.  Besides  these  there  are 
several  minor  varieties, "  brisk''  salt,  "  basket"  salt,  "  Stmday'^ 
salt,  "bough"  salt,  "hopper"  sjdt,  and  "butter"  salt. 
Of  these,  "hopper"  salt,  made  by  grinding  the  fine  salt,  ia 
manufactured  for  the  most  part  it^  TiOndon,  where  the  principal 
demand  exists  for  the  linubt  kinds.  "Butter"  salt  is  the 
finest  kind  usually  manufactured,  and  a  peculiar  vaiiety  of  it  ia 
now  mann&ctared  at  the  Stoke  Works,  in  circular  covered 
pans,  the  brine  being  constantly  stirred  by  a  contrivance 
similar  to  that  used  in  the  paper  manufacture  for  stirring  the 
pulp,  and  kept  continually  at  boiling  point.  The  salt  thus 
produced  weiirlis  lieavier  in  proportion  to  its  bulk  t)  ;ni  any 
other  kind,  and  is  used,  ainong^  other  purposes,  for  mixing  with 
"  broad"  salt  for  the  lius^bian  market — the  Kussian  consumer 
requiring  his  salt  to  weigh  eighty-one  pounds  to  the  bushel, 
while  ordinary  salt  only  weighs  seventy-one  pounds  to  the 
same  quantity. 

The  brine  pumped  into  the  pans  liolds  several  substances 
besides  salt  in  solution,  the  principal  being  carbonate  and 
sulphate  of  lime.  When  the  salt  crystallises,  these  substances 
fall  to  the  bottom  of  the  pans,  where  they  I'orm  a  hard  white 
semi-transparent  cake  called  "pan-scratch"  or  "scale,"  which 
is  pecked  up  and  cleaned  out  when  it  attains  a  thickness  of 
three  or  four  inches,  a  process  terribly  increasing  the  wear  and 
tear  of  the  pans.  This  substance  is  afterweurds  ground,  and 
sold  as  agricultural  salt,"  largely  used  for  manure,  but  in 
some  cases  not  impossibly  available  and  more  valuable  for  other 
purposes. 

It  is  evident  that  the  time  cm])lo\  ed  in  the  mauufacture  of 
the  several  kinds  of  salt  varies  greatly  according  to  the  diilur- 
ence  in  the  rate  of  evaporation,  a  week  or  ten  days  being 
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required  m  tiio  case  of  the  coarser  kinds  and  a  few  hours  only 
in  the  case  of  the  finer.  CrvstalliKntion  comraences  at  the 
surface  where  the  evaporation  takes  pla<;e,  the  crybtaLs  forming 
a  thin  crnst  reaembling  ice.  The  specific  gnmtj  of  the  crjs- 
tals  being  heavier  than  that  of  the  Drine^  they  gradually  sink 
to  the  bottom  in  larger  or  smaller  flakes^  a  crust  sometimes 
forming  over  the  whole  surface  of  a  pan  and  sinking  altogether. 
Crystallisation  ha\nng  once  set  in^  the  crystals  "feed  tliem- 
gcK  OS  "  after  sinking  to  the  bottom,  and  iucreas  ?  in  size. 
A\  hen  the  crystals  thus  form  at  the  top  and  sink,  the  pan 
is  said  to  work,"  and  the  skUl  of  the  workman  consists  in 
managing  the  fbrnaces  and  the  brine  so  as  to  get  his  pan  to 
work  fffvoorably.  A  very  small  disturbing  element^  a  candle 
end  or  a  drop  of  nil,  is  sufficient  effectually  to  prevent  the 
*'  working  of  an  entire  pan^  and  the  addition  of  half  a  spoon- 
ful of  cjii'bonate  of  sodn  will  mnko  a  differen'  c  of  many  pounds 
in  the  weight  of  the  salt  per  bushel,  by  altering  the  delicate 
conditions  which  affect  its  crystallisation.  In  some  of  the 
Cheshire  works,  the  quality  of  the  brine  requires  the  addition 
of  glue  or  other  geladnons  matter  before  the  pans  can  be  <;ot 
to  "work/^  and  m  all^  the  least  chemical  distmrbance  makes 
itself  perceptible  in  the  result.  When  the  salt  has  settled  at 
the  bottom  of  the  pans  in  snfHcient  quantity^  it  is  raked  out 
with  largo  wooden  hoes,  the  ''fine*'  being  pressed  into  wooden 
moulds  of  a  sfjuare  section  about  two-feet  loni^  and  somewhat 
taperini^  towards  the  bottom,  called  "tubs,"  which  are  then 
set  to  drain.  When  the  salt  is  sufficiently  diained,  it  is  slipped 
out  of  the  tabs  and  set  to  diy. 

Such  is  an  outline  of  the  main  processes  in  the  salt  manU'- 
&cture.  No  great  improvements  or  alterations  have  been 
introduced  into  it  beyond  the  application  of  steam-power,  and 
more  modem  methods  of  sinking  wells,  since  Mr.  Lowndes  was 
rewarded  by  Parhament  at  the  commencement  of  the  last 
century  for  the  improved  system  he  had  inaugurated  at  his 
works  in  Cheshire,  and  which  has  since  been  universally  adopted. 
The  manafacture  of  the  batter salt  in  closed  pans,  already 
described,  is  perhaps  the  most  notable  modification  introduced 
iu  my  department  of  late  years. 

social  condition  of  the  salt  workers  has  for  centuries 
been,  and  in  most  cases  continues  to  bo  a  reproach  to  English 
civilisation.  The  heat  of  the  stoves  and  pan-houses  in  which 
they  workj  and  which  frequently  better  deserve  the  name  of 
their  homes  than  the  miserable  hovels  in  which  they  huddle 
out  nSwmldng  hours,  renders  more  than  a  minimuTn  of  Gk)thing 
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mxneoespnry  if  not  burdensome,  and  even  tliis  minimam  is  not 
nnfrequeutly  dispensed  with  by  both  sexes.  The  work  is 
necessarily  continuous  day  and  nipfht,  and  from  Monday 
morning  to  Sntui'day  evening  it  often  happens  that  the  labourer 
never  t^uits  the  precincts  of  the  works^  Bnatehmg  his  intervals 
of  rest  beside  the  pans.  Men  and  women^  boys  and  girls,  are 
thus  exposed  to  more  than  all  the  debasing  and  demoralising 
influences  which  haunt  the  worst  dwellings  of  onr  agricultund 
labourers,  without  a  single  antagonistic  agency  to  prevent  tlieir 
lapse  into  the  lowest  depths  of  brutish  immorality.  The  social 
condition  of  the  saltworkers  has  consetjuently  been,  and  probably 
still  is,  more  abjectly  degraded  than  that  of  any  other  class 
equally  numerous,  aithonffh  their  porerty  is  by  no  means  so 
depressing.  With  scarce^  an  exception,  wherever  salt  mann- 
factures  on  a  large  scsle  have  existed,  the  population  employed 
in  them  has  been  the  disgrace  and  pollution  of  the  neighbour- 
hood, n  community  almost  unapproachable  by  philanthropy  and 
irreclaimable  by  religion.  Happily  we  are  able  to  record  the 
dawn  of  better  days  in  the  district  nearest  to  Birmingham. 

It  is  now  eight  years  since  the  employment  of  women  at 
the  Stoke  Works  was  entirelj  disoontumea  by  the  proprietor, 
John  Oorbetty  Esq.,  and  although  the  full  result  of  the  measure 
will  not  be  felt  until  anew  generation  has  arisen,  it  has  alreadj 
acted  on  the  habits  and  condition  of  the  workpeople  in  such 
a  manner  as  to  produce  a  social  revolution  i?i  the  neighbour- 
hood. Marriage,  an  institution  previously  almost  ignored,  has 
in  a  great  measure  superseded  the  indiscriminate  concubinage 
resulting  from  the  former  conditions  of  labour ;  the  dwellings 
of  liie  workpeople,  now  continnonsl}^  oocm>ied,  have  very  per- 
ceptibly improved,  and  if  the  condition  of  the  saltworker  from 
a  social  and  moral  point  of  view  is  still  greatly  lower  than  that 
of  the  average  artisan,  it  is  far  higher  than  it  ever  has  been, 
or  indeed,  could  be,  under  the  old  system.  The  reformation 
thus  effected  has  also  been  materially  aided  by  an  alteration  in 
the  arrangement  of  the  work  introduced  about  five  years  ago. 
Formerly,  one  man  only  was  usually  appointed  to  tuce  charge 
of  each  pan  botii  by  day  and  nighl^  and  was  paid  at  the  rate  of 
1 9,  lOid.,  per  ton  of  salt  manufactured.  In  pkice  of  this  system, 
what  is  termed  shift  work "  is  now  imiversally  adopted 
at  the  Stoke  A\'orks.  Two  men,  one  for  the  day  and  ono 
for  the  night,  are  appointed  to  each  pan,  and  receive  2^.  per 
ton  proportionally  divided  between  them,  the  higher  rate  of 
payment  being  compensated  by  the  additional  amount  manu* 
fiMstnred  under  the  new  system.   Three  assistants  are  required 
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to  eaoli  pan,  wHo  ore  paid  by  tbe  men  in  charge  of  it  <mt  of 
their  Toceipts  for  the  aolt  numo&ctarecL   MncE  of  the  work 
can  be  done  hy  boys  and  girLs^  and  a  &ther,  by  taking  his 
children  as  his  assistants,  could  make  a  considerable  adohtion 
to  h\s  wages.    A  strong  inducemcut  is  tlin*?  lield  ont  to  parents 
to  employ  their  children  in  such  a  manner  as  wholly  to  precludo 
their  chance  of  obtaining  any  education,  although  at  Stoke  the 
inducement  no  longer  exists  in  liio  case  of  girls.    All  the 
work  is  paid  by  the  piece,  and  even  in  proceaseB  apparently  so 
simple,  an  amount  of  judgment,  experience,  tact,  and  dexterity 
is  required  which  makes  a  wide  difference  between  the  wages 
of  a  good  and  a  bad  workman.    A  fair  workman  on  an  aTOiage, 
at  2.S'.  per  ton,  can  it  is  calculated  mnko  al>'^>iit  28.<?.  per  week. 
Each  head  of  a  pan  is  paid  228.  weekly  on  account,  and  the 
balance  is  settled  monthly,  the  work  lieing  appraised  by  the 
foreman  of  the  salt  works,  who  rejects  or  reduces  the  allowance 
for  work  in  ac^  way  faulty  or  imperfect.   About  500  bands  are 
employed  at  Stoke  Works,  and  the  average  amount  of  sidt  of 
all  kinds  manufactured  is  about  3,000  tons  per  week^  with  a 
consumption  of  from  1,500  to  2,000  tons  of  fnel.    Ftevious  to 
1823,  when  the  duty  on  salt,  then  as  hif]fh  as  15«.  per  bushel, 
was  repealed,  tlio  entire  annual  produce  of  Droitwich  (lid  not 
amount  to  more  than  9,000  tons,  the   entire  produce  of 
Worcestershire  being  now  about  200,000  tons  per  annum. 
The  Cheshire  salt  wonrs  are  capable  of  producing  a  million  tons 
per  annum,  but  the  supply  bemg  immensely  in  excess  of  <lie 
demand,  many  works  are  always  standing  both  in  the  Cheshire 
and  Worcestershire  districts.    The  export  trade  of  Worcester- 
shire is  about  50,000  tons  annually;  that  of  Cheshire  about 
650,000  tons. 

TIio  price  of  salt  for  many  years  has  ranged  within  very 
nariuw  limits.  Monthly  meetings  are  held  by  the  manu- 
facturers, us  in  other  trades,  and  arrangements  made  as  to  the 
rate  of  wages,  the  prices  to  be  charged,  and  other  matters 
affecting  their  common  interests.  The  number  of  small 
masters in  the  trade,  however,  renders  any  effective 
combination  among  the  mannfacturers  as  difficult  as  the 
introduction  of  any  substantial  reform  in  the  habits  and 
condition  of  the  workpeople.  A  large  portion  of  the  trade  in 
the  aggregate  at  Droitwich  is  in  the  hands  of  such  masters, 
who,  not  possessed  of  sufficient  capital  to  undertake  the  mann- 
fecture  on  a  scale  large  enou^^  to  permit  the  adoption  of 
expensive  improvements  in  machinery,  or  in  the  system 
^of  workiiig  and  payment  of  wages,  are  still  able,  by  employing 
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their  own  fiunily  as  workpeople,  to  prodnoe  salt  at  a  rate  bo 
low  as  to  rmdcr  it  difficnlt  for  tno!=5C  able  to  iTiitiatc  the 
necessary  relbruis  to  realist'  an  adequate  remuiu'ration  trom 
them.  On  the  whole,  therefore,  nlthong-h  t]ie  experiment  tried 
at  Stoko  has  we  believe  been  commercially  as  well  aa  wocially 
Buccessfiil^  and  must  in  the  lon|^  run  materiaUy  affect  the  con- 
dition of  the  saltworkerB,  there  is  bnt.Httle  immediate  prospect 
of  their  making  any  great  general  advance  in  the  social  scale. 
For  the  present  the  public  is  a])le  to  purchase  snlt  at  a  price 
pofjsibly  lower  hy  some  infinitesimal  fi*action  than  it  wonld  be 
il'  tlio  manufacture  were  entirely  in  the  hands  of  lartro  pro- 
priett>r8  and  the  employment  of  women  and  children  strictly 
prohibited ;  but  the  advantage  is  dearly  purchased  by  the 
continued  existence  amongst  us  of  a  chiss  of  hibourers  which 
ranks  below  that  even  of  the  working  colliers. 
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AccoBDiRO  to  tradition,  this  manufactiue  was  first  established 
hy  the  Bornans,  but,  judging  from  the  etymologj  of  the  Yariooa 
names  comprising  the  district,  the  Saikons  were  the  more 

probable  founders. 

Until  the  time  of  Wedgwood,  but  little  progress  liad  been 
made  in  the  potters'  art.  Wo  find  that  in  1 738,  the  entire 
population  of  the  Potteries  was  only  4,000  ;  iu  Ibll,  31,010; 
in  1838,  63,000 ;  and  in  1864,  it  had  increased  to  123,694;  of 
which  only  27,878  were  operatives  directly  engaged  in  this 
branch  of  trade,  and  of  this  number  10,598  were  females. 

At  the  present  time  the  trade  is  carried  ou  by  1 70  firms, 
tlie  estimated  value  of  whose  productions  is  £2,210,000  per 
amiuiii,  of  which  sum  fully  one-half  is  disbursed  in  wag-es. 

Tiie  (|uauiity  of  prepared  clay  annually  consumed  is  about 
160,000  tous.  The  proportions  of  this  required  iu  the  manu- 
&ctnre  of  earthenware  and  china  are  as  fol  lows,  VIZ. 


EARTHENWARE. 

Per  cent. 

Ooraetshiro  &  Devonshire  Clays  28 

Cornwall  Clay  26 

Flint   29 

Cornwall  Stone    17 

100 


Peroenfe. 
Calcined  Bone,  or  Phixsphate  of 
Idme      ...      „«  48 

Cornwall  Stone    80 

Cornwall  Cli^  27 

100 


The  annual  consumption  of  coals  in  the  trade  may  be 
stated  at  I^OjOOO  tons.  To  stain  the  clay,  and  print  the  ware, 
about  r)7,i  )0  lbs.  oxido  cobalt  is  used,  and  about  1,100  tons 
borax  aiid  l)oracic  acid  to  glaze  it,  and  12,000  ounces  of  g^old 
are  required  to  gild  and  embellish  the  sauie. 

The  calcined  bone  nsed  in  the  manu&ctnre  of  china  is 
about  4^500  tons  per  anniim,  principally  firom  South  America. 
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"We  stand  in  an  nnrivalled  position  for  this  manufacture, 
as  our  clays,  our  cheap  coals,  and  facilities  of  transport  are 
very  commanding  advantacres.  Still,  it  is  a  fact  that  for  years 
past  the  trade,  as  a  whole,  has  not  been  remunerative ;  no 
doubt  arising  in  part  from  the  great  strike  of  the  operatiTes  in 
1837,  and  conseqnent  dispersion  of  tlie  trade  to  Newcastle-on- 
Tyne,  Glasgow,  and  oilier  parts  of  the  kingdom,  and  also  from 
the  want  of  enterprise  displayed  by  our  manufacturers  in  not 
adoptinp^  machinery  no  as  to  tlimiiii.'^h  tlio  rost  of  production. 
Look  at  the  enoi*mous  amount  paid  for  labour,  a  large  portion 
of  which,  by  the  iutrotluctiou  of  machinery,  might  be 
economised,  to  the  gain  of  the  master  and  the  comlbrt  of 
tke  men.  One  may  see  machinery  snccessfolly  employed  in 
continental  potteries ;  also  in  some  of  onr  northern  potteries. 
Ceramic  wares  to  the  extent  of  £700,000  per  annum  are  now 
made  in  the  ont-potteries. 

SZFOBTS. 

The  exports  in  1850  amoimted  to  £999,448,  being  50  per 

cent,  more  than  they  were  in  1836.  The  increase  in  the  next 
14  years  is  in  about  the  same  proportion.    The  total  exports 

for  I  SO  I  amonntod  to  £1 ,122,130,  which  leaves  fnr  li'nne  con- 
sumption the  iarpfo  sum  of  £1,487,870,  showing  tiie  vast 
importance  of  the  homo  trade.  The  much-vauutcd  French 
Treaty  has  not  much  boneiitted  this  branch  of  trade,  as  the 
exports  to  France  in  1863  only  reached  £51,701,  and  in  1864 
to  £53,982.  The  French  being  quite  capable  of  supplying 
their  own  wants,  an  extended  demand  from  that  quarter  need 
not  be  looked  for.  ^lueh  attention  has  been  of  late  drawn  to 
the  n?e  of  poisonous  ingredients  in  glazes,  and  their  injurious 
effects  on  the  workmen.  It  is  quite  practicable  to  dispense  with 
them  all  with  advantage  both  to  master  and  men.  The  following 
formula  has  been  foond  to  answer  satisfactorily  in  practice 

76  lbs.  0i7Btalliied  Boraoio  Add  (84  per  cent). 

75  „   Crmlied  Soda  CryM  aln,  or  its  eqnMtoiit  in  a  dzy  iteto* 

76  w  Cornwall  Stone,  or  Felspar. 
aO   „   Flint,  groand,  or  Sflez. 

18    „    Cornwall  (Jlay. 
60  „  Carbonate  of  Lime. 
The  aboTB  to  be  fretted  in  a  flmmoe  in  the  ntoal  waj. 

Tftke  460  IbB.  Fret  as  above. 
160   „   Cornwall  btono. 
60  „  Oornwnll  Clay. 
80    w    Carbonate  of  Lime. 
20   „   Flint,  or  Siloz. 
The  abore  gronnd  in  witor  in  <be  vBiul  way,  and  itittiMd  M 


Digitized  by  Google 


ON  THB  MANUFAOTUfiE  OF 

PLATE,  CROWN,  AND  SHEET  GLASS. 


Bt  HSKST  GHAlfOB«  K.A 


Gl0T  plate  glass  is  manufactured  at  Smethwick^  at  ibe  works 

of  the  Bimingham  Plato  Glass  Company ;  crown,  sheet,  and 
rolled  or  rough  plate  glass  at  Smothwick,  by  Messrs.  Chance 
Brothers,  and  Co.,  and  at  Stourbridge  by  the  Stourbridge 
Glass  Company  (Lbnited). 

PLATE  GLASS. 

Mr.  Swinbumo,  in  his  report  on  the  glass  mannfacture  of  the 
Newcastle  district,  says  : — "The  art  of  casting  plate  glass,  by 
throwing  the  molten  material  on  an  iron  or  copper  table  and 
rolling  it  into  a  platti  of  equal  thickness,  was  first  adopted  in 
England  in  1771,  in  Lancashire,  but  there  is  abundant  proof 
tliat  plate  glass  of  smaller  dimensionB  was  made  before  thst 
time  at  South  Shields.  An  article  called  blown  plate  glass 
was  made  at  that  place  in  the  early  part  of  the  seventeenth 
century,  and  the  manufacture  was  continued  until  the  year 
1845.'^  The  process  was  very  similar  in  principle  to  that  of 
making  sheet  glass,  dififering  only  in  some  mechanical 
contrivances  to  enable  the  workman  to  handle  the  heavy 
weight  of  glass  required  for  the  purpose. 

In  1836  the  production  of  pkte  glass  in  the  United  Kingdom 
was  not  more  than  7,000  feet  per  week.  In  1845  the  duty  on 
glass  was  abolished,  and  the  weekly  produce  has  increased 
since  that  time  to  140,000  feet — an  increase  which  has  taken 
place  in  spite  of  a  very  large  importation  of  this  description  of 
glass  from  France  and  Belgium. 

In  1771  the  price  of  a  mirror  of  plate  glass,  50  inches  long 
by  40  inches  wide,  was  about  £60 ;  ui  1844,  before  the  repeal 
m  the  duty,  about  £10,  and  now  it  is  less  than  half  that  price. 
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cBOim  iin>  SHUT  oiabs. 

The  first  works  of  note  c?taLli?!>iefl  in  this  conntry  for  the 
manufacture  of  crown  glass  were  those  of  Sir  Matthew  WTiite, 
Ridley,  and  Co.,  on  the  River  Tyne,  at  Newcastle,  in  the 
middle  of  the  seventeenth  century.  From  that  time  up  to  the 
period  at  whicli  tlie  manufacture  of  Bohemian  sheet  glass 
(introduced  firom  France  in  the  jcar  1 832)  was  firmly  established 
in  England,  crown  glass  was  used  for  all  houses  of  the  better 
class,  out  of  late  years  the  crown  g-lns;?  trade  has  shown 
symptoms  of  decline,  in  sjiite  of  the  great  impmvoTnent??  which 
have  been  introduced  in  the  process,  and  also  in  spite  of  the 
stimulus  given  to  all  kinds  of  glass  by  the  abolition  of  the  duty. 
The  waste  oaosed  by  catting  up  circles  into  rectangular  pieces, 
the  limitation  of  the  sise  of  these  pieces  by  the  bull's  eye  or 
lump  in  the  centre  of  the  circle,  as  well  as  the  difficulty  of 
obtaining  an  uniform  tluckness,  have  contributed  to  the  gradual 
snbstitntion  of  cylindrical  or  sheet  Lflass  in  the  place  of  crown. 

A  very  rude  kind  of  sheet  j:^lass,  called  German  spread 
glass,  was  manufactured  in  Eno^land  prior  to  the  introduction 
of  Bohemian  sheet  glass.  The  cylinder  was  cut  open  while  hot 
with  a  pair  of  shears,  and  spread  oat  immediately  upon  a  plate 
of  ircm  cohered  with  sand. 

In  the  year  1832,  the  manufacture  of  Bohemian  sheet  glass 
was  commenced  by  Mr.  Robert  Lucas  Chance  and  Mr.  Jaraes 
Hnvtley,  but  so  nnmerons  were  the  difficulties  to  be  overcome 
that  it  was  not  completely  established  until  the  year  1838.  At 
that  time  the  art  being  new  to  England,  foreign  workmen 
exclusively  were  employed  in  the  operation  of  blowing  the 
glass,  bnt  Englishmen  hare  been  gradually  initiated  into  the 
process,  and  the  manufacturer  is  now  able  to  dispense  in  a 
great  degree  with  foreign  assistance. 

The  size  at  first  usually  blown  was  36  inches  long  by  20  wide. 
Now  cylinders  are  occasionally  blown  77  inches  long,  and  the 
usual  size  is  irom  45  to  50  inches  long,  and  32  to  3i>  inches 
wide. 

A  ihri&er  development  of  the  sheet  glass  manufacture  in 
Bngland  was  the  process  of  grinding  and  polishing  this  glass, 
invented  by  Mr.  James  Chance,  whereby  a  new  branch  of 
manufacture  was   established,  which   has  famished  glass 

pecuharly  applicable  to  purposes  for  which  none  previously 
existed.    This  triads  is  known  by  the  name  of  patent  plate. 

A  great  stimulus  was  given  to  the  manufacture  of  crown 
and  sheet  glass  by  the  abolition  of  the  duty  in  the  year  1845. 
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In  1844  there  were  fonrteen  companies  engaged  in  the 

manufacture;  in  1846  and  1847  following  the  repeni  of  tlie 
duty  the  number  had  increased  to  twpiity-four.  This  rapid 
increase  of  the  number  of  uianufacturt  ib  was  accompanied  by 
an  enlargement  ol  many  of  the  works  aheady  in  existence. 
The  supply  became  greatly  in  excess  of  the  demand,  and  liie 
result  was  that  in  1854  <mt  of  the  twenty-four  companies  but 
ten  were  left.  There  are  now  only  seven  in  the  United 
Kingdom,  all  of  which  are  in  England^  but  three  of  the  whole 
number,  namely  Messrs.  Chance,  Messrs.  Pilkinq-ton,  and 
Messrs.  Hartley,  maniifactnre  seventy-five  per  cent,  of  the 
whole  quantity  produced. 

The  price  of  good  crown  glass  has  fallen  from  about  £1 2  per 
crate  in  1844,  prior  to  the  repeal  of  the  duty,  to  £2  Ss,  in  1865 ; 
and  of  ordinary  sheet  glass  from  1«.  2d*  to  2d.  per  foot  during 
the  same  period. 

ROLLED  I'LATK  GLASS. 

About  the  year  I  Sou,  Mr.  Hartley  introduced  the  economical 
and  successful  method  of  making  sheets  of  rolled  plate  glass, 
when  not  required  to  be  very  large,  by  conveying  the  melted 
material  from  the  glass  pot  to  the  table  in  ladles,  instead  of 
empt\  ing  upon  it  the  contents  of  the  whole  pot. 

llnB  kind  of  glass  is  now  made  by  most  of  the  manii&ctiirers 
of  crown  and  sheet  glass. 

IMPROVEMENTS. 

The  processes  employed  at  the  present  time  in  the 
mannfacture  of  crown,  sheet,  and  plate  giass  are  substantially 
the  same  as  when  these  products  were  originated;  but  many 
irii])roveuients  have  taken  ])lac'e  durinof  the  fifty  years  wliic  li 
have  elapsed  from  the  commencement  of  the  manufacture 
of  window  glass  in  this  locality.  Among  these  may  be 
mentioned : — 

1,  The  substitution,  about  the  year  1830,  of  carbonate  of 

boda  as  the  alkaline  ingredient  iu  glass  in  the  place  of 
kelp,  and^  snbseq^nently^  for  crown  and  sheet  glass,  of 
sulphate  of  soda  m  the  place  of  carbonate. 

2.  An  increase  in  the  size  and  improvement  in  the  work- 

manship of  the  plates^  sheets,  and  tables  produced. 
8.  An  improvement  in  the  colour  of  the  glass  by  the  use 
of  purer  materials^  and  modi^cations  m  the  process  of 
melting. 
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4.  Numerous  improvementB  in  the  flattening  of  sheet  glass^ 

resulting  in  the  removal  or  diminntion  of  manj  im- 
perfections. 

5.  The  use  of  tlio  diamond  in  the  process  of  splitting 

cylinders  in  liie  place  of  a  red  hot  iion. 

6.  An  increase  in  the  sise  of  the  melting  pots  and  furnaces^ 

with  the  Tiew  of  economising  coal  and  labour. 

7.  The  adoption,  in  the  casting  of  plate  ffhiss^  of  varions 

mechanical  contrivances.  The  origin  of  some  important 
improvements  of  this  class  is  dnc  to  the  present  manager 
of  the  Birmingham  Plate  Glass  Company. 

8.  The  nse  of  the  same  ])ot  for  the  two  processes  of  melting 

and  casting  plaie  glass,  superseding  the  old  method  of 
transferring  the  contents  of  the  melting  pot  into  the 
vessel  used  for  casting. 

9.  The  sabstitation  of  small  coal  or  slack  in  the  melting 

processes,  in  the  place  of  larg-e  coal  or  Imnps. 
10.  The  application  of  Siemen's  regenerative  process'  to  the 
melting  of  glass,  by  which  the  amount  of  smoke  is 
greatly  diminished,  the  colour  of  the  glass  is  improved, 
a  greater  control  is  obtained  over  the  fomace,  and  a 
saving  of  fael  is  effected  wherever  by  this  process  slack 
can  be  snbstitnted  for  large  cosl  or  lumps.  These 
advantages  are  to  some  extent  connterbalanced  by  the 
largely  increased  cost  of  the  furnace,  and  its  liability  to 
get  out  of  order.  The  process,  however,  as  applied  to 
glass  making  is  so  new  that  there  has  been  scarcely 
time  as  yet  to  overcome  the  diiiicuiLies  which  have 
presented  themselves. 

STATI8IICB,  XTC. 

The  following  statistics  have  reference  to  the  three  works 
already  named^  taken  in  the  aggregate • 

Waffes  paid  yearljt    ....  £120,000 

Coal  nsed     do   165,000  tons. 

Sand  do.       do   10,000  „ 

Alkali  do.      do   4,500  „ 

Chalk  or  limestone    ....  3,500  „ 

Glass  produced   17,000 

Workmen  employed  ....  2,500 
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AMBUuCOTM,  STOUEBRLDGE,  AND  DUDLEY. 


B¥  W.  MADELEY. 


The  manufacture  of  glass  in  this  neighbourhood  seems  to  havo 
been  established  very  soon  alter  the  immigration, into  England 
of  the  continental  workmen^  and,  doubtless,  is  owing  to  the 
existence  of  the  fire  day  which  is  found  here,  the  quaUty  of 
whi(£b  for  glass-honae  pots''  has  long  enjoyed  a  world-wide 
&me.  Tor  two  centuries  this  trade  was  only  curj-ied  on  to  a 
very  limited  extent,  hot  within  the  last  century  has  been 
consiclcrnljly  developed,  and  thi.s  is  now  the  chief  source  of 
the  supply  of  flint  glass  articles  fur  our  home  consumption. 
The  foreign  manutuclurers,  owing  to  cheapuess  of  labour,  &c., 
shut  ua  out  from  foreign  markets,  but  the  home  demand  has 
greatly  increased  even  within  the  last  few  years. 
There  are  at  the  present  time— 

10  Flint  glass  works, 

1  Plate  and  crown  glass  works, 

2  Bottle  glass  worlui. 

Total,  13 

in  operation  in  this  neighbourhood ;  employing — 

1,200  men, 
150  women  and  girls, 
350  boys. 

Total,  1,700 

The  sand  used  formerly  was  brought  from  Lynn  (Norfolk),  and 
the  Isle  of  Wight,  bat  that  from  Fontainebleau  is  now  used 
exclusively. 


Digitized  by  Google 


152  WA018  AK^  flOOIiL  GOHDITIOK. 

The  avernce  waups  nf  tlie  \yorkmon  range  from  upwards, 
and  the  woiiu'u  and  girls,  whose  omployment  chieliy  consists 
in  frosting  and  packing,  receive  about  6«.  per  week. 

As  may  be  inferredn-om  tlie  delicate  nature  of  the  material 
and  the  Bkill  required  in  the  mannifacture,  the  workmen  poBsess 
considerable  intelligence  and  education,  and  freely  avail  them- 
selves of  tho  various  institutions  in  the  neighbourhood 
established  for  the  intelleotuaL  improyement  of  the  working 
classes. 
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DIOPTJaiC  APPABATUS. 


Bt  JAMES  KEifWAED. 


Ah  acooimt  of  the  manufacturefi  of  Birmingham  or  of  South 
Staffordshire  would  obvioiislj  be  incomplete  if  it  fiiiled  to 

comprise  the  manafactore  of  lighthouse  illuminating  apparatus 
on  the  dioptric  system^  which  is  carried  on  by  Messrs.  Chance 

Brothers  and  Company,  at  their  glass  works  at  Spon  Lane.  Yet 
this  undertaking  has  no  connection  whatever  with  anv  nf  tlio 
trades  that  give  a  character  to  the  locality.  It  is  indeed  the 
only  one  of  its  kind  in  the  United  Kingdom,  and  one  of  the 
only  three,  or  perhaps  fovar,  in  the  world,  the  others  belonging 
to  Pacis. 

It  has  been  carried  on  for  about  fifteen  years  by  the  Messrs. 
Chance,  and,  especially  wiUiin  the  latter  half  of  that  period, 
has  attained  such  dimensions,  and  promoted  such  results  as 
entitle  it  to  no  mean  place  among  the  enterprises  which 
contribute  to  the  benefit  of  the  nation,  or  to  the  advancement 
of  science. 

The  history  of  lighthouse  construction  and  illumination  is 
one  of  large  extent  and  deep  interest.  The  Kterature  of  the 
sabject  is  now  very  ample  and  very  generally  known.  It 
embraces  a  period  of  two  thousand  years,  from  Ptolemy 
Phiiadelphus  to  Victoria.  It  includes  all  kinds  of  towers, 
from  the  Alexjmclrian  Pharos  to  the  Calf  Hock  Tower  reared 
but  recently  upon  the  wiklost  of  the  Irish  seas.  It  comprises 
all  varieties  of  fuel,  from  \\  m  mI,  and  coal,  and  tallow,  to  oil  and 
gas  and  electricity;  aa  also  majiy  successive  specimens  of 
apparatns  on  the  two  great  principles  of  reflection  and 
renaction. 

Arohitectiire  bad  attained  a  high  degree  of  excellence  at  a 
tune  when  lighthouse  optics  and  mechanics  were  wholly 
sndeyeloped. 
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When  the  magnificent  Tour  de  Corduan  in  France  was 
completed  (in  1610)  it  was  arranged  for  tbe  cumbnstion  of  oak 
wood,  cxpiipiod  in  an  open  chauffer ;  and  the  tine  bhaft  of  the 
Eddystouo  \''  ;ih  in  1759  decorated  with  a  crown  of  twenty-four 
candles,  weigimig  in  all  about  ten  pounds — a  system  continued 
for  nearly  h^  a  centnrj.  The  Bell  Bock  light  in  the  Frith  of 
Forth  was^  from  1636  to  1816,  an  enormous  coal  fire,  giTing 
little  cfiectiTe  lights  and  costing  large  sums  for  maintenanoe* 
In  the  latter  ycnr  it  was  supplied  with  oil  lamps  and  reflectors. 
A  similar  change  was  made  seven  years  later  in  the  St.  Bees^ 
Head  light  on  the  west  coast  of  England. 

The  invention  of  the  ar^and  lamp,  with  its  duuljlo  stream 
of  aar^  and^  subsequently,  the  inyention^  or  rather  the  adapta- 
tion^  of  the  parabolic  reflector,  was  an  inunense  benefit  to  the 
lighthouse  service. 

The  honour  of  this  application  of  the  reflector  has  been 
claimed  for  M.  Teult  re,  or  for  the  Chevalier  Borda,  lu  tli  of 
whom  were  instrumental  in  fitting  tlie  Corduan  light  with 
these  mirrors ;  but  an  Englishman,  William  Hutchinson,  as 
early  as  1777,  had  made  retiectors  to  the  parabolic  cm*vu,  which 
were  used  in  the  Liverpool  lighthouses.  These  reflectors  were 
composed  of  small  facets  of  silvered  glass,  and  the  desired 
figure  was  given  by  a  plaster  mould.  The  parabolic  reflectors 
as  arranged  and  improved  by  Captain  Huddart,  Professor 
Leslie,  Robert  Stevenson,  and  others,  and  as  used  in 
existing  lights  on  the  cato{)tric  system,  are  very  etfectivo 
instruments  compared  with  all  that  preceded  them.  The 
power  of  a  full-sized  silvered  copper  retlector,  say  of  twonty- 
four  inches  diameter  and  four  incnes  focal  distance,  with  its 
argand  lamp,  has  been  estimated  at  about  450  times  that  of  an 
unassisted  flame.  The  divergence  of  light  in  such  a  reflector, 
with  a  flame  one  inch  in  diameter — that  is,  the  scattering  of 
the  rays  passing  from  the  outer  portion  of  the  flame,  which  are 
not  sent  parallel— is  equal  to  about  fourteen  degrees,  and  this 
amount  is  a  favourable  circumstance  in  the  reflector  system,  as 
it  increases  the  lighted  area  very  considerably,  though,  of 
course,  the  light  is  unequal. 

Metallic  reflectors,  when  well  made  and  properly  managed, 
constitute  useful  and  durable  apparatus,  and  there  are  many 
good  examples  of  lights,  especially  revolving  lights,  on  the 
catoptric  system. 

But  this  system  under  its  best  forms  is  still  vastly  inferior 
to  the  dioptric  .system,  that  is,  illuminating  by  lenses,  which 
has  been  called  into  being  by  the  increasing  progress  of  science 
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and  the  increosmg  needs  of  commerce.  A  keen  controTersy 


ianto  tihe  British  inyentor  of  thu  lighthoase  lens,  hut  there  is 

not  sufficient  evidence  to  justify  such  a  position. 

In  1812,  Sir  David,  it  is  true,  proposed  a  polyzonal  lens, 
i.e.,  one  built  up  of  concentric  ]^iecc.s  ;  but  Buffon  anil  Condorcet 
had  Bnggested  such  a  lens  as  far  back  as  about  177:},  and  the 
instrument  had  actually  been  made  by  the  Abbe  Kochun,  in 
1780.  And,  moreover,  tliese  polyzonal  lenses  were  intended 
raUier  for  burning  glasses  than  for  affents  for  distributing 
light. 

The  real  honour  and  credit  must  be  accorded  to  Augustin 
Frcsnel,  who,  in  1819,  brought  ont  thv  celebrated  rtTinularlons 
for  revolving  lights,  and  fnrtu  originated  the  dioptric  system 
of  illumination,  that  is,  by  lenses  acting  on  the  light  of  a 
single  central  lamp.  He  also  invented  this  lamp.  His  lens  of 
the  largest  size^  or  of  what  is  termed  i^firit  order,  about 
three  feet  three  inches  in  height  and  two  feet  six  inches  broad, 
as  it  still  renuuns,  was  composed  of  zones  or  rings  of  polished 
glass  crown  glass — cemented  together.  It  had  an  illuminating 
power  when  lighted  by  the  four-wick  lamp,  of  about  3,000 
unassisted  arga7id  flames,  or  of  about  seven  rcllectors  of  tho 
largest  size,  lighted  by  peven  argand  lamps.  iVesuc^l  set  up 
his  revolving  light  in  the  Corduan  Tower  in  1823.  Ho  after- 
wards introduced  the  cyliudric  lens  for  fixed  lights,  but,  as  will 
be  noticed  presentlv,  did  not  apply  the  prisms  at  least  for  the 
Uugest  apparatus  of  this  form. 

The  Government  of  France  at  once  applied  the  invention 
to  the  numerous  lighthonses  then  under  construction,  and 
froTii  that  day  to  the  present  tliey  have  not  failed  to  erect 
lenticular  lights  on  every  occasion,  in  preference  to  all  others. 
The  Dutch  followed  next  in  the  application  of  the  new  system. 

The  Scottish  Lighthouse  Board  placed,  in  1835,  a  revolving 
dioptric  light  on  Inch-Keith,  and  in  1836^  a  fixed  light  on  the 
Isle  of  May,  in  substitution  in  both  cases  for  catoptric 
apparatus.  The  Isle  of  May  light  was  successfoUy  constructed 
by  Messrs  Cookson,  of  Newcastle. 

The  Trinity  House,  of  London,  erected  their  first  Icnticnlar 
light  at  the  Start  in  1836.  Nearly  all  maritime  Kuroj)o 
followed  in  gradual  succepsion ;  and,  lastly,  the  Government 
of  the  United  States,  having  charged  a  scicutific  commission 
to  investigate  the  two  methods  of  illumination,  proceeded  to 
ersct  along  their  vast  coast  line  a  series  of  lens  lights,  either 
in  new  towers  or  in  substitution  for  reflector  lights.   This  wise 


Digitized  by  Google 


156 


ALLS  vmsmov'a  ntpBovucBKra. 


and  active  policy  haa  prevailed  to  the  present  day  and  at  least 

600  lii^lits  attest  its  unqualified  success. 

But  dioptric  iiglitlmuse  apparatus^  altlTonc-H  it  began  with 
Fresno],  did  not  end  with  him.  Fresncl  u.-^ed  i'ov  his  revolving 
li^hts^  in  addition  to  the  central  uuuuiur  ieusei>,  a  certain  com- 
bination of  refractors  and  reflectors^  formed  of  silvered  glass 
mixTors,  in  order  to  intercept  tliat  portion  of  light  which  would 
pass  above  the  lenses.  This  portion  of  his  ap]>anitus  has  been 
superseded  by  the  totally  reflecting  holophotal  prisms  of  Mr. 
Thomas  Stevenson. 

These  zones,  placed  both  above  and  below  the  lenses,  are 
concentric  with  the  centre  of  the  lenses,  and  as  the  entire 
apparatus  revolves,  the  whole  light  is  projected  to  the  horizon 
in  flashes  of  the  entire  height  of  the  apparatus.  The  holophotal 
system  has  been  applied  by  its  inyentor  to  other  forms  of 
apparatus  with  excei&nt  results.  With  regard  to  FresnePa 
fixed  light,  Mr.  Alan  Stevenson  was  the  medium  of  valuable 
improvements.  IVesnel  had  designed  a  series  of  totally 
reflecting  prisms,  to  be  ranged  above  and  below  the  central 
belt,  so  formed  as  to  intercept  all  the  rays  falling  on  thera,  and 
to  project  them  in  a  direction  parallel  to  those  issuing  through 
the  central  belt.  Finding  oertain  difficulties  in  the  construc- 
tion of  these  prisms,  he  employed  instead  a  series  of  inclined 
metallic  mirrors  and  reserved  prisms  for  harbour  lights.  But 
Alan  Stevenson,  in  concert  with  Leonor  Fresnel,  brother  to 
Augustin,  secured  tlio  adoption  of  the  totally  reflecting"  prisma, 
and,  in  addition,  proposed  to  make  the  sections  of  the  central 
hoop  of  refracting  lenses  rhomboidal,  so  that  the  junction  of 
the  central  frames  should  not  intercept  li^ht  in  any  azimuth. 

The  eminent  family  of  lighthouse  engmeers,  Bobert,  Alan, 
David,  and  Thomas  Stevenson,  have  introduced  or  promoted 
several  other  improvements,  tiie  general  effect  of  which  has 
been  to  anp^ment  the  power,  or  to  diiniTiisli  the  expense  of 
litj:hthouso  apparatus.  Coui])arisons  of  the  two  systems  of 
illumination  were  for  the  most  part  made  at  a  time  when  the 
catoptric  apparatus  had  been  brought  to  a  state  of  perfection, 
but  when  full  justice  had  not  been  done  in  the  manufacture 
to  the  dioptric  apparatus.  Until  within  the  last  few  years, 
the  upper  and  lower  totally  reflecting  prism  were  so  defectively 
shaped,  that  the  light  proceeding  from  the  central  flame  was 
not  condensed  into  parallel  beams,  but  was  sent  ont  with  so 
much  divergence  that  a  small  ])orliou  only  of  each  prism  was 
effective  to  the  eye  of  the  mariner.  This  ineflficiency  was  still 
fui'ther  increased  by  bad  adjustment,  so  that  the  various  prisms. 
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instead  of  cQDveying  the  brightest  paii  of  the  flame  to  the  aea, 
wasted  it  upon  the  sky.  The  refractiDg  portion  also  was  very 
imperfectly  made.    These  defects  modified  veiy  considerably 

the  legitimate  power  of  the  bost  dioptric  Uglits.  Novcrtheless, 
it  ha«  been  inc-ontestably  shown  tliat  tho  cllective  value  of  a 
fixed  light  of  the  first  order  wan  fouf  tiuii  s  i^vjice  fimrft  that  of  a 
reflector  light  of  the  same  luminal  power,  althuutrh,  iu  tact, 
no  reflector  light  could  possibly  eqiial  a  dioptric  light  in  the 
equal  distribntioii  of  the  rays. 

The  revolving  reflector  light  approached  much  more  nearly 
to  the  revolving  dioptric.  However,  the  United  States  Light- 
hoase  Commission,  after  the  most  ehibovnto  annlyj^is  ever  made 
of  the  merits  of  the  two  systems,  ]m  nounced  (in  1852) 
decisively  in  favour  of  lenses  for  all  I'oirus  of  lights.  This 
investigation  proved  the  economic  value  of  the  dioptric 
apparatus^  lighted  by  the  one  lamp — ^that  is,  the  measure  of  oil 
burnt — ^to  be  as  &m  to  four,  compared  with  the  reflector 
apparatus  and  argand  lamps.  Four  times  the  power^  with 
one-fourth  the  expenditure  of  oil,  seems  indeed  an  enormous 
ratio ;  but,  assuming  it  to  be  overstated  for  thirteen  years  ago, 
there  can  be  no  question  that  a  comparison  of  the  best 
specimens  of  the  respective  apparatus  of  the  present  day  would 
quite  verify  this  proportion. 

Tho  French,  who  are  the  undoubted  parents  of  dioptric 
lights,  retained  for  many  years  the  exdnsive  mannfiictare  of 
them. 

Soleil,  Letoumeau,  Sautter,  Lepaute,  are  names  of  de- 
servedly high  repute  in  this  branch,  all  apparently  having 
enjoyed  the  benefit  of  workin<x  under  the  immediate  auspices 
of  Augustin  or  of  Lienor  Fresncl.  The  excellent  glass,  too, 
supplied  by  the  St.  Goljain  Company  pave  for  a  lonp^  time  an 
advantage  to  the  Parisian  makers  which  no  other  country  could 
share.  Bnt^  above  all,  the  direct  and  nnwavering  patronage 
accorded  to  them  by  theur  governments,  the  zi»lons  re> 
commeiulation  of  them  by  the  diplomatic  staff  everywhere, 
and  by  the  Lighihoiise  Department  at  Paris,  armed  these  few 
makers  with  a  vast  monopoly,  littlo  calmlated  to  cnliance  the 
improvement  of  dioptric  apparatus,  or  to  reduce  its  cost. 

In  England,  wlierc  no  such  tV)stering  influences  prevail, 
the  lighthouse  manufacture  has  been  planted  with  great  diffi- 
culty, and  its  results  in  a  commercial  point  of  view  have  been 
very  discouraging.  Messrs.  Gookson,  after  prodndng  several 
lens  apparatus,  excellent  for  that  day,  were  forced  to  abandon 
the  undertaking  with  considerable  loss.  Messrs.  Chance  van- 
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tared  on  it,  witTi  tlin  conviction  that  such  a  mannfacturo 
onelit  to  be  not  less  Eugli&li  tkan  Frcncli,  and  tliut  the 
exclusive  resonrces  at  their  command  would  enable  them  to 
occupy  at  least  an  equal  ]^osition  with  the  French. 

Totally  unsupported  by  Goraniment^  and  mudded  by  Light- 
house Boards,  uiey  worked  out,  ah  iniJth,  the  most  important 
problems  and  processes,  and  oeniralised  in  their  own  estiftblish- 
ment  the  fabrication  of  every  part  of  the  apparatus. 

They  have  devoted  to  the  lighthouse  branch  an  area  in 
their  worlcM  of  neaily  an  acre  antl  a-half,  a  steam  cugine  of 
fifty-horse  }'  iwcr^  a  glass  house  for  castinpf,  about  forty  newly 
contrived  maciimes  for  grinding  with  mathematical  exactness, 
and  polisliing  the  lenses  and  prisms  of  all  forms;  as  many  lathes, 
pUning  and  other  madhines,  in  the  fitting  shops,  where 
lanterns,  lamps,  clockwork,  and  all  metallic  accessories  are 
prepared ;  and,  lastly,  a  stafl'  of  about  one  hundred  workmen ; 
but  this,  of  course,  is  no  measure  of  the  magnitade  of  an 
enterprise  where  machinery  plays  so  large  a  part- 
It  has  resulted,  from  the  position  and  practice  of  the 
French  manufacturers,  that  the  dioptric  system  communicated 
to  them  b^  Fresnel  has  remained  almost  stationaiy  in  their 
hands.  Held  by  the  Governmental  arm,  and  thus  ensured  the 
custom  of  the  maritime  world,  they  had  Httle  inducement  to  do 
more  than  go  on  making  apparatus  of  the  original  tN'pcs  without 
any  thought  or  interest  on  the  side  of  improvement,  while  their 
clients  were  at  once  ignorant  of  more  perfect  apparatus,  and 
powerless  to  procm-e  it.  On  the  other  hand,  the  English  house 
having  had  to  depend  on  the  cha/mcter  of  their  apparatus  for 
its  adoption,  haying  had  to  fight  against  prejudice  abroad  and 
apathy  at  home,  has  attained  to  a  higher  degree  of  excellence, 
not  only  in  the  colour  and  polish  of  the  glass — in  the 
fittinc^  and  shaping  of  the  metallic  framework — in  the 
stability  and  precision  of  the  machinery,  and  in  the  simplicity 
and  strength  of  the  lamps ;  but  also  in  the  accuracy  of  shape  in 
the  prisms,  and  in  the  proper  adjustment  of  the  prisms  and 
proper  placing  of  the  lamp,  according  to  the  height  of  the 
tower  and  other  local  data,  so  as  to  Srect  the  maximum  of 
light  to  the  sea  horizon,  or  to  any  portion  of  the  sea  between 
the  horizon  and  the  tower  ns  may  be  desired. 

The  merit  of  having  introduced  accuracy  into  the  dioptric 
apparatus,  and  of  having  ap]3li(Ml  the  system  of  adjustment, 
belongs  mainly  to  Mr.  James  Chance.  The  French  makers 
have  almost  wholly  ignored  the  (question  of  di}\  and,  which  is 
of  more  consequence,  hare  retamed  nnimproTod  all  that  ia 
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defective  in  the  shapes  of  the  glass  apparatitB.  The  result  is 
that  the  oseMneBs  of  most  of  their  largeBt  dioptric  lights  is 

Berionsily  impaired. 

The  Messrs.  Ohauco  have  boon  cf  ynmissioned  to  readjnsfc 
several  of  these  lights  for  the  English  and  Irish  lighthouse 
authorities,  and  they  have  also  begun  to  readjust  continental 
lights  of  the  same  dass.  The  effect  of  these  readjustments 
has  been  an  increase  of  power  to  such  an  extent  as  to  excite  the 
admiration  of  mariners  who  have  remarked  the  nnvonted 
brilliancy  of  some  familiar  light.  This  has  been^  of  course^ 
especiallr  noticeable  where  the  flame  was  habitually  kept  low. 
or  where"^  the  tower  was  very  high. 

With  regard  to  dioptric  apparatus  as  at  present  constructed 
there  are,  as  a  rule,  six  "orders"  or  cla^^ses  of  lights,  each 
being  a  hollow  cylinder  built  up  of  lenses  and  prisms,  varying 
in  dwmeter  from  about  six  feet  to  one  foot,  and  in  he^ht  from 
ten  feet  to  two  feet.  Each  is  susceptible  of  three  chief 
modifications,  namely  a  fixed  light,  a  revolving  light,  and  a 
light  which  is  partly  fixed  and  partly  revolving.  Arrangements 
of  tlaslies  and  e<'li})ses,  of  constnnfc  and  intermittent  h'ght_,  are 
made  to  suit  each  case  with  regard  to  distinctiveness  or  to 
power.  In  the  middle  of  the  apparatus  is  placed  a  smglo 
lamp,  having  one,  two,  thi*ee,  or  fom*  concentric  wicks,  accord- 
ing to  its  size.  The  lamp  varies  in  form  and  constmction,  but 
the  fame  to  be  produced  must  be  from  about  4  inches  high 
by  3^  inches  diameter  for  a  first  order  light,  to  If  inches  high 
by  1^  inch  diameter  for  a  sixth  order.  The  burner  is  placed 
in  such  a  manner  as  to  allow  the  most  ndvantageous  optical 
action  on  the  flame,  determined  by  the  required  functions  of 
the  light,  and  by  its  elevation  above  the  sea.  To  use  the 
words  of  Mr.  Alan  Stevenson  —  "  Nothing  can  be  more 
beautifnl  than  an  entire  apporains  for  a  fixed  light  of  the  first 
order.  It  consists  of  a  central  belt  of  refractors  forming  a 
hollow  (^linder  6  feet  in  diameter  and  30  inches  high ;  below 
it  are  six  triangnlar  rin^s  of  glass  ranged  in  a  cylindrical  form, 
and  above^  a  crown  of  tnirtecn  rings  of  glaf;s,  forming  by  their 
union  a  hollow  cage  composed  of  polished  glass  10  feet  liigh 
and  6  feet  in  diameter.  I  know  of  no  work  of  art  more 
beautiful  or  creditable  to  the  boldness,  ardour,  intelligence, 
and  zeal  of  the  artist." 

No  less  than  eighteen  pisms  are  now  frequently  adopted  for 
the  upper  series,  and  eight  for  the  lower,  with  advantage, 
hecanse,  not  occupying  more  space  than  the  thirteen  and  six 
prism  arrangement,  the  sections  are  smaller  and  the  loss  of  light 
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by  absorption  is  miniinisod,  while  the  accuracy  of  form  and 
ease  of  workmuusliip  are  increased. 

The  rerolymg  light  always  haa,  in  the  first  order^  eighteen 
prisms  above  and  eight  below  the  annular  lenses.  It  has 
attained  its  finest  development  in  the  holophotal  system  of  Mr. 
Thomas  Stevenson  already  mentioned. 

A  detailed  account  of  \ho  numerous  conil)inations  and 
rnoditications  of  which  these  apparatus  are  capable  would  be 
too  long  for  the  present  paper.  The  principle  of  the  lesser 
orders  of  lights  is  the  same^  and  the  superiority  of  the  dioptric 
system  extends  pro  raid  to  the  smallest  harbour  apparatus. 

A  word  upon  the  English  manofaotnre  of  these  lights. 
Each  lens,  ring,  and  prism  of  glass  is  cast  in  an  iron  mould. 
The  rough  casting  is  reduced  to  exact  proportions  Ijt  n  grinding 
machine  specially  devised  for  it,  where  it  is  fixed  in  a  bed  of 
plaster  on  a  revolving  iron  table,  and  acted  on  by  rub])er3 
whieh  can  touch  two  faces  at  once.  It  is  then  polished  by 
similar  contrivances,  rouge  being  nsed  here  while  emery  is  used 
for  the  grinding.  After  a  final  polishing  by  hand,  and  a 
oarefnl  verification  of  its  accuracy  and  good  quality,  it  is  set 
with  a  peculiar  cement  in  its  gnnmetal  framework,  if  a  prism ; 
but  if  a  member  of  the  refracting  or  central  ]iortion,  it  is  first 
joined  to  its  fellow  pieces  and  the  whole  compose  tlio  lens, 
whieh  is  then  duly  mounted  in  guiimetal.  The  prisms  of  a 
light  are  arranged  in  segments  to  correspond  with  the  built-up 
lenses.  All  these  segments  are  called  panels/'  and  their 
number  varies  accordmg  to  the  order  and  character  of  the 
light.  The  panels  are  l^tly  connected  by  an  armature  of  gun- 
metal  or  wrought  iron,  and  the  result  is  the  radiant  structure, 
like  a  huge  beehive,  of  which  an  example  was  shown  by  the 
Messrs.  Chance  in  the  Exhibition  of  18(32,  the  same  light  that 
now  flashes  over  the  sea  from  the  remote  Island  of  Innistrahal 
in  the  north  of  Ireland. 

When  an  apparatus  is  completely  erected  in  the  chamber 
devoted  to  it^  it  undergoes  a  searching  examination  in  all 
points,  and  its  fitness  for  its  appointed  work  must  be  proved 
before  it  can  be  despatched  to  the  coast.  During  the  day 
examination  every  prism  and  lens  is  tested,  and  in  connection 
with  the  foci  suitable  to  the  data  supplied ;  the  sea  horizon  or 
other  direction  being  defined  by  a  proper  arrangement  of  posts 
and  marks.  In  the  night  examination  the  apparatus  is  Ughted 
up,  generally  with  its  own  lamp,  and  the  practical  efiect  of  the 
light  is  fnllj  asoertuned.  The  weight  of  the  unworked  cast 
g&ss  in  a  complete  revolving  light  of  the  first  order  is  about 
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two  aad  a  quarter  tons^  and  in  a  complete  fixed  light  apbont 
two  tons,  aBHrnning  the  piisms  to  be  eighteen  and  ei^t  in  each 

hght 

TliG  value  of  a  first  order  fixod  liri-lit  with  oiglitoen  and 
eight  prisms,  with  its  accessories,  is  aLMut  £1,500;  of  a  first 
order  revolving  light,  about  £2,000.    The  vuiue  of  the  lantern, 
which  is  made  of  gnnmetalj  wrought  iron,  and  copper,  and  of 
the  light  room,  made  of  cast  iron  lined  with  wood,  is  abont 
£1,000  for  the  first  order  of  lights ;  all  other  orders  have  a 
proportionate  valne.     The  dioptric  lights  constructed  by 
Messrs.  CliJiTiro  since  tlio  year  1855  number  aLout  150,  of 
which  more  than  one-third  are  sea  lights  of  the  first  and  second 
order.    These  have  been  furnished  to  all  the  leading  maritime 
countries,  except  France,  and  to  the  British  colonies.  Some 
of  the  most  remarkable  are  the  Whalsej  Skerries  in  the  Shet- 
hmd  Islands,  a  revolving  light,  described  hy  the  Messrs. 
Stevenson  as  perhaps  the  most  powerful  in  the  world;  the 
Lnndy  Island  light,  also  revolving,  distinguished  by  the  late 
Koyal  Commission  on  Lights  as  visible  at  the  greatest  distance 
of  all  tlite  reported  lights  at  home  and  abroad ;  the  fixed  light 
at  the  Orme's  Head  in  North  Wales,  and  the  fixed  light  at 
Europe  l^oint,  Gibraltar,  to  each  of  which  there  is  added  an 
amm^ement  for  condensing,  by  means  of  vertical  prisms,  an 
arc  of  red  light  in  a  given  direction,  the  result  bemg,  in  the 
case  of  tiie  Orme's  Head,  that  the  red  light  is  distinctly  visible 
at  as  ^reat  a  distance  as  the  white  is,  and  in  the  case  of 
Gibraltar,  that  still  greater  power  and  precision  in  the  di8tribn«* 
tion  of  the  light  has  been  attained. 

It  might  be  supposed  that  a  manufacture  with  snch 
important  objects,  and  on  so  extensive  a  scale,  being,  too,  the 
only  one  of  its  kind  in  the  country,  would  receive  from  our 
Government  some  degree  of  consideration  and  support ;  not, 
indeed,  tibat  kind  of  patronage  which  the  French  dovemment 
extent  to  Messieurs  Sautter  and  Lepaute — a  patronage  as 
injurious  to  public  interest  as  it  is  favourable  to  private 
aggrandisement — but  the  support  and  consideration  founded 
solely  upon  the  benefits  accruing  to  the  pnbhc  service  from 
the  establishment  of  this  manufacture  as  a  national  one,  and 
Upon  the  absolute  merits  of  this  apparatus  as  compared  with  all 
other  apparatus  for  lighthouses. 

The  English  house  now  competes  with  the  French  houses 
for  the  supply  of  the  lights  of  the  world,  France  excepted,  and 
the  world  in  general  chooses  the  hest  apparatus  without  insist- 
ing that  it  shall  also  be  the  chea^esL   But  the  Government  of 
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Great  Britain — as  represented  by  the  Board  of  Trside,  which 
clopnrtment  has  complete  control  over  tlio  expenditure  of  the 
lighthouse  authorities — makes  all  considerations  snljordinatc  to 
the  single  one  of  cost ;  aud  practically  treating  a  contract  for 
one  of  the  highest  works  of  appUed  science  as  it  would  a 
oontrocfc  for  candles  or  for  window  glass^  directs  ihe  acceptance 
of  the  lowest  estimate,  and  Iiardly  troubles  itself  with  the 
consequences  of  such  a  policy. 

On  the  other  band,  the  French  Government,  even  with  its 
new  leanings  to  free  trade,  refrains  carefully  &om  asking  the 
English  house  for  estimates. 

It  results  therefore  that  the  French  makers  enjoy  the  power 
of  supplying  all  the  public  lights  of  this  country  on  the  simple 
condition  of  a  lower  price,  untrammelled  by  any  stipulation  as  to 
quality,  and  unchecked  1)}^  any  similar  ]mwer  on  the  English 
side  with  regard  to  French  lights.  In  a  few  rare  cases  indeed 
the  English  apparatus  has  been  selected  by  the  Board  of  Trade 
for  its  undeniable  superiority,  but  with  the  condition  that  the 
price  should  be  reduced  to  the  French  price. 

Notwithstanding  these  difficulties,  the  English  makers  of 
dioptric  lights  are  disposed  to  wait  patiently  until  their 
apparatns  uiaJl  receiye  as  mnch  practical  appreciation  from  the 
Qovemment  of  their  own  conntiy  as  foreign  Oovemments  and 
as  men  of  science  everywhere  already  accord  to  it.  They 
know  that  if  they  withdraw  from  the  field  it  is  little  probable 
that  another  house  will  enter  it,  and  that  thus  this  fine  but 
commercially  almost  profitless  manufacture  wiW  be  driven  from 
the  British  shores  which  it  has  benefitted  in  no  common  degree. 

The  Messrs.  Chance  hare  already  lost  more  than  £20,000 
in  the  ent  t  prise,  but  they  have  erected  more  than  a  hundred 
lights,  and  these  in  after  times  will  not  be  unworthily  associated 
with  their  name. 
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AxTHOUGU  tlic  employment  of  basalt  in  the  manufacture  of  a 
peculiar  kind  of  glyss  has  now  for  many  years  Leen  discon- 
tinued, it  seems  desirable  to  place  on  record  a  brief  account  of 
the  circumstances  under  wkich  the  manufacture  was  undertaken^ 
and  tlie  reasons  which  led  to  its  abandonment. 

At  Rowley  Regis,  a  village  distant  about  two  miles  from 
Oldbury,  five  from  Halesowen,  and  seven  from  Birminghami  a 
basaltic  rock,  known  as  "  Rowley  Rag,"  has  for  many  years 
been  quarried  for  mending  roads  and  constructinpf  pavements, 
purposes  for  which  its  hardness  and  durability  render  it 
particularly  suitable.  In  1851,  Mr.  Henry  Adcock,  C.E.,  who 
happened  to  be  staying  in  the  neighbourhood,  conceived  the 
idea  of  rendering  this  material  ayailable  for  manofeoturing 
purposes  by  fusing  it  and  castinff  it  into  moulds  of  the  shape 
required.  Sir  James  Hall,  of  Eainbnrghj  bad  demonstrated 
the  fusibility  of  basalt  at  the  commencement  of  the  present 
century — (Transactions  of  the  Royal  Society  of  EdinbnrL'h, 
1805) — and  a  f»^w  experiments  sufficed  to  show  that  it  could  be 
moulded  withouL  any  great  difficulty.  On  application  to  Mr. 
James  Chauce,  a  reverberatory  furnace  was  placed  at  Mr. 
Adcock's  disposal  at  the  works  of  Messrs.  Chance  Brothers 
and  Co.,  and  further  experiments  were  instituted  with  a  view 
to  testing  the  value  of  the  invention.  These  being  considered 
satisfactory,  letters  patent  were  obtained,  and  works  were 
erected  on  a  scale  sufficiently  larnfo  to  accommrulato  what  it 
was  then  thought  would  be  an  extensive  depart uient  of  tho 
glass  manufacture.  A  great  variety  of  articles  were  manufac- 
tured— blabs  for  steps,  window -heads  and  sills,  string-courses, 
mantel-pieces,  doorways,  columns  and  capitals,  besides  a  num- 
ber of  objects  suitable  for  internal  decoration,  slabs  for  tables 
and  sideboards,  door  plates  anl  knobs,  &c.,  &o.  All  of  these 
articles  were  admirably  adapted  for  the  purpose  they  were 
intended  to  serve,  but,  unfortunately,  the  cost  of  production 
was  too  high  for  them  to  coi^ipote  successfully  with  those 
manufactured  ou  a  less  expensive  system.    The  raw  material. 
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iadeedj  was  snffidently  cheap,  but  the  great  heat  required  to 

fase  it,  involving  an  equivalent  expenditure  of  fuel — the  yast 
variety  of  moulds  required,  each  demanfling  the  constrnction 
of  a  separate  i^incld,  and  very  frequently  available  for  only  a 
single  Casting — together  with  the  extreme  intractability  of  the 
material  after  maDutii.ctui'e,  all  combined  to  render  the  produc- 
tion unprofitable  in  the  majority  of  cases,  and  these  causes, 
tosether  with  others  which  it  is  nnneeessaay  to  particiilarise, 
led  at  last  to  the  discontinuaiice  of  the  manafactnre  about  three 
years  after  its  establishment. 

An  analysis  of  the  Bowley  Tag  gives  the  following  as  its 
chemical  constituents 

Silex   46-0 

Argil   16-0 

Protoxide  of  Iron .   .    .    .  19*5 

Lime   11 '0 

Manganese   3*5 

Volatile  matter    ....  4*0 

1000 


When  cooled  suddenly  after  fusion  it  is  converted  into  black 
obsidian,  or  Yolcanic  glass ;  but  when  allowed  to  cool  slowly 
resumes  its  original  crystalline  basaltic  stmctnre,  without  any 
apparent  difference  beyond  the  obliteration  of  the  lines  of 
cleavage.  When  cast  in  a  film  so  thin  as  to  be  carried  away 
by  an  almost  imperceptible  movement  of  the  air^  the  obsidian 
is  nearly  perfectly  transparent,  its  opacity  increasing  with  the 
thickness  thruugh  shades  of  pale  yellow,  yellow,  brown,  and 
dark  brown,  to  the  intenscst  black.  Like  other  glass  it  is 
capable  of  being  drawn  into  fine  filaments  and  spun,  the 

feneral  colour  of  a  number  of  such  filaments  seen  together 
eing  a  rich  golden  brown.  The  various  stages  in  the  con- 
version from  obsidian  to  basalt  have  been  observed  by 
interrupting  the  process  of  slow  cooling  at  different  times. 
A  few  crystals  are  first  formed  at  consideral)le  distances  apart, 
which  gi'aduuily  increase  in  number  and  agglomerate  as  the 
cooling  goes  on,  until  at  last  the  original  stony  structure  is 
comj^etely  reproduced. 

The  processes  employed  in  the  manufacture  were  two.  In 
the  first,  whidi  was  employed  in  the  production  of  window- 
sills,  pilnsters,  copinpfs,  &c.,  the  basalt  was  fused  in  crucibles 
in  a  rcverberatory  i'urnace,  and  then  cast  in  ordinary  sand 
moulds,  made  red-hot  previous  to  pouring  the  melted  liquid 
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into  til  era  ,  after  which  it  waa  allowed  to  cool  slowly  in  the  oven 
in  which  it  was  cast. 

In  the  second^  the  basalt  was  allowed  to  cool  until  it 
became  plastic,  aadwas  then  poured  on  a  metal  table  and 
lolled  in  precisely  the  same  m^mer  as  the  ordinary  rolled 
glass,  in  thicknesses  varying  from  one-eighth  of  an  in<^  to 
three-quarters  of  an  inch,  and  in  plates,  snmo  of  which  were  as 
much  113  eip^ht  feet  long  by  three  feet  eiglit  inches  wide. 

Tlie  obsidian  sheets  thus  formed  could  be  cut  with  a  diamond 
like  ordinanr  ^lass,  and  were  principally  employed  for  roofing 
purposes,  amnirably  withstanding  the  dianges  of  the  weather 
and  the  yariaiions  of  the  temperature,  and  bemg  at  the  same 
time  ruaterially  lighter  than  slates  or  tiles.  TSsj  were  also 
capable  of  bein^  polished  in  precisely  the  same  manner  as 
plate  glass^  ana  thus  adapted  to  a  variety  of  ornamental 
purposes. 

The  specific  gravities  of  ordinary  glass  and  obsidian  being 
nearly  alike,  although  the  materials  will  only  commLx.  mechani- 
cally and  not  chemically,  it  was  foimd  easily  possible  to  produce 
a  variegated  appearance  by  stirring  glass  of  various  colours 
together  with  the  fused  obsidian,  tliiis  producing  an  exact 
imitation  of  various  kinds  of  marble  in  appearance,  but 
possessed  of  f-ir  jrreater  durability.  Tlie  obsidian,  it  was  found, 
was  acted  on  by  hydroiiuoric  acid  like  otlier  glass^  and  was  thus 
capable  of  being  ornamented  ])y  the  ordinary  processes  of 
embossing.  Beyond  a  few  scattered  specimens  in  private 
handa  and  at  the  works^  but  little  now  remains  to  be  seen  of 
the  results  achieved  by  this  manufacture.  One  house  at 
Handsworth  still  retains  the  window-heads  and  sills,  string- 
courses, mantel-pieces,  &c.,  cast  from  the  Bowlej  rag,  and 
somewhat  similar  examples  are  to  be  seen  in  a  terrace  near 
Aston  Park,  and  another  terrace  in  \Volverham])tou.  The 
best  specimens,  however,  are  to  be  seen  in  the  Edgbaston 
Vestry  Hull,  a  building  in  the  Anglo-Norman  style,  the  whole 
of  the  columns,  window-pieces,  doorways,  and  ornamental  steps 
of  which  are  cast  in  this  material. 

Such  is  a  slight  outhne  of  the  principal  facts  connected 
with  the  establishment  of  this  singular  manufacture,  financially 
a  failure,  it  was  mechanically  eminently  satisfactory,  and  there 
seems  good  ground  to  hope  that  under  other  circumstances  at 
some  future  ])eriod  it  will  again  be  the  subject  of  commercial 
enterprise,  and,  in  spite  of  the  difhculties  with  which  it  id 
beset,  be  carried  to  a  successful  issue. 
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The  manufacture  of  alkali  is  carried  on  to  a  considerable  extent 
in  the  immediate  neighbourhood  of  Birmingham,  at  throe 
distinct  works,  decomposing  iu  the  aggregate  about  12,<>00 
tons  of  salt  per  annum.  Of  this  material,  which  forms  the 
basis  of  the  mauufacture  in  question,  there  is  an  abundant 
supply  from  the  salt  works  of  Stoke  and  Droitwich.  Another 
important  element,  sulphur,  is  obtained  from  the  black  or 
coaly  pyrites  of  Staffordshire  and  the  adjoiuing  counties. 

.  This  pyrites,  however^  being  insufficient  to  meet  the 
rcqnircmonta  of  the  raanufacturors,  is  supplemented  by  im- 
portnti'ms  of  ore  from  other  quarters.  Cornwall,  Ireland, 
Belgmm,  Spaiii,  and  Portugal,  abound  in  pyrites,  but  the 
Portuguese  ore  (from  Pomaron)  is  now  generally  preferred  as 
combining  hardness  of  grain  with  a  high  and  imifonn  per- 
centage of  sulphur.  This  ore  contains  also  a  sufficiently  large 
proportion  of  copper  to  render  of  value  to  the  copper  smelter 
the  residue  which  is  left  after  the  extraction  of  the  sulphur  by 
the  maker  of  alkali.  Copper  works  have  been  recently 
erected  at  Oldlmry  for  the  treatment  of  this  residual  product. 

The  production  of  soda  from  salt  without  the  previous  con- 
version of  the  latter  into  sulphate  of  soda,  and,  failing  this, 
the  recovery  of  the  sulphur  which,  after  having  serred  its 

{)urpo3e,  is  now  thrown  away  in  the  form  of  "  vatwaste,"  have 
ong  engaged  the  attention  of  practical  chemists,  but  without 
any  oiiccf*'5'f"l  re«!nlt. 

But  althoup-h  the  ])roccsses  now  in  use  for  the  maiuifiicturo 
of  alkali  are  substantially  the  same  as  they  were  fifty  years 
atro,  various  improvements  have  from  time  to  time  been 
introduced.  They  are,  however,  so  ably  detailed  in  the 
Newcastle  Beport  of  1863  that  anything  beyond  a  passing 
allusion  to  them  is  unnecessaiy. 
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Mare  reoentlytlie  chief  attention  of  die  alkali  nuuLu&cttirer 
has  been  directed  to  effecting  an  entire  condensation  of  the 
hydrochloric  acid  gas,  the  piodaction  of  which  is  a  necessary 
part  of  bis  process. 

Following  in  tlie  steps  of  Mr.  Gossago,  and  stimulated  by  the 
Alkali  Works  Regulation  Bill  of  1 803,  the  alkali  makers  of  the 
United  Kingdom  hare  so  completely  effected  the  condensation 
of  this  gas  tiiat  the  inspector  m  his  first  report  is  able  to  state 
that  whereas  for  some  time  after  the  inspection  had  begun  40  per 
cent,  of  the  gas  was  in  some  cases  allowed  to  escape^  while  16  per 
cent,  was  a  very  common  nraonnt,  in  Fcbrnary,  1865,  every 
alkali  works  was  condensing'  more  tban  tlie  amount  required  by 
the  Act,  while  tweuty-six  works  were  condensing  100  per  cent. 

Tliia  condensation  leads  to  tbo  production  of  one  of  the 
most  important  acids  of  commerce,  hydrochloric  or  muriatic 
acid,  it  is  used  lai  gely  in  the  mann&ctnre  of  bleaching 
powder^  chlorate  of  potash^  moiiate  of  ammonia^  bicarbonate  of 
soda,  and  various  cblorides. 

Mention  has  already  been  made  of  pyrites  as  one  of  the 
important  elements  in  the  manufacture  of  alkali.  By  roastinc^ 
this  material  the  alkali  maker  obtains  a  supply  of  sulphuric  acid 
for  the  decomposition  of  his  salt,  but  in  addition  to  the  quantity 
thus  consumed,  there  is  a  very  large  production  of  this  acid  in 
Birmingham  and  the  adjoining  districts  for  Tarioas  manufactur- 
ing purposes.  Snlphoric  acid  made  from  pyrites  always  con- 
tains a  certain  percentage  of  arsenic,  and  although  the  amoimt 
of  this  impurity  may  be  diminished,  no  method  has  yet  been 
discovered  of  entirely  eliminating  it.  Whenever,  therefore, 
the  presence  of  arsenic  would  bo  objet  tionable,  silician  sulphur 
is  substituted  for  pyrites  in  the  manufacture  of  this  acid. 

Sulphuric  acid  i.s  employed  extensively  iu  Liiia  district  in 
the  mannfiMJtnre  of  superphosphate  of  lime,  sulphate  of  ammonia, 
jAosphonis,  the  preparation  of  metals,  and  also  as  an  agent  in 
the  production  of  nitric  acid.  The  following  is  an  approximate 
estimate  of  the  principal  products  of  the  alkali  works  of 
Me<^srs.  T.  Adkins  and  Co.,  Messrs.  Chance  Brothers  and  Co., 
and  Mr.  W.  Hunt : — 

Annual  produce  of  Soda  Crystals     .    .  12,000  tons. 

„  „       Brown  Oil  of  Vitriol  20,000  „ 

„  „       Bleaching  Powder  .        800  „ 

,,       Muriatic  Acid    .    .  10,000 

Annual  consumption  of  Coal  ....  40,000 

„  „  pyrites  .    ,    .  12,000  „ 
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BiRMiNaEAX  and  the  snrroanding  diatrictB  obtain  their  chief 
supply  of  hard  Boap  &om  the  local  manufactories^  also  from 

London,  Liverpool,  "Warrington,  and  Bristol.  Formerly  soap 
making  was  carried  on  in  most  of  tlic  Bmall  towns  of  th© 
kingdom,  and  but  littlo  wtis  fui-nislicd  by  the  seaport  towns. 

The  improvements,  however,  introduced  in  the  processes 
of  mannfactiire  by  the  larger  makers  in  the  seaport  towns, 
together  with  the  fiusilities  of  transit  by  means  of  canals  and 
railways,  have  greatly  diminished  tliu  number  of  makers  in  the 
interior  parts  of  the  country.  About  the  commencement  of 
the  present  century,  the  principal  hard  ponps  in  use  were — 
white  soap,  consisting  of  soda  and  tallow ;  mottled  soap,  con- 
sisting of  soda,  tallow,  and  kitchen  grease ;  and  brown  soap, 
consisting  of  soda,  palm  oil,  and  resin.  The  palm  oil  in  its 
natwal  state  being  of  a  red  colonr,  against  which  mndi  pre- 
judice  existed,  it  was  partially  blea(£ed  by  means  of  mtrio 
acid.  An  im])r()ved  method  of  bleaching  was  discovered  by 
Mr.  Boyle,  who  first  introduced  it  at  the  works  of  Messrs. 
Blair,  of  Tipton.  It  consisted  of  simply  heating  the  oil  to  a 
temperature  of  430  deo^rees.  This  im])rovcment  was  in  its 
turn  superseded  by  boiling  by  steam  and  exposing  a  large 
surface  of  the  oil  to  the  action  of  the  air.  Finally,  a  still  more 
effectoal  method  of  bleaching  was  discovered,  and  is  now 
generally  adopted.  It  is  accomplished  by  treating  the  oil 
with  bichromate  of  potash  and  hydrochloric  acid.  The 
superior  quality  of  soap  yielded  by  this  process  greatly  dimi- 
nished tlie  consumption  of  those  kinds  previously  in  use,  and 
it  became  the  staple  article  of  demand  in  the  Northern  and 
Midland  Counties.  In  London  this  kind  of  soap  was  objected 
to  from  its  pectiliar  odour,  and  one  made  of  tiJlow  and  resin 
was  generally  preferred.    Since  the  repeal  of  the  duty  on 
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loap^  which  occasioned  a  redaction  to  the  oonsumcr  of  more 
than  l^d.  per  lb.,  the  tallow  and  resin  soaps  just  referred  to 
have  had  a  largely  increased  cousmnption.  About  sixteen 
varieties  are  now  manufactured,  a  "blue  mottled  soup,  made  of 
palm  oil  and  cocoa-nut  oil,  lately  introduced,  being  much  in 
request  in  this  district.  From  tijno  to  time  considerable  im- 
proTcments  in  the  process  of  son)  makizig  have  tsiken  place^ 
one  of  tiie  most  important  of  whidi  was  introduced  abont 
twenty  years  ago,  being  the  application  of  steam  to  the  boiUngf 
of  soap^  in  lien  of  the  old  method  of  boiling  by  an  open  fire. 
Another  improvement  consisted  of  an  alteration  in  the  mode 
of  canstieising  the  alkali.  This  is  now  done  by  boiling  by 
steam  a  mixture  of  lime  and  carbonate  of  sodium.  Previously 
the  aikali  was  interstratified  with  lime  m  a  vat,  and  the  caustic 
Boda  separated  hv  filtration. 

A  considerable  8avin|;  has  been  effected  in  the  cost  of  the 
production  of  the  alkali  used  in  soap  making,  by  a  process 
introdaced  by  Mr.  GkMssage^  of  Widnoss.  The  crude  soda 
liquor  obtained  from  the  decomposed  sulphate  of  sodium  con- 
tained a  portion  of  snipbide  of  sodium,  ■vvbicli  was  olijortion- 
able  on  account  of  its  communicating  a  blucish  tint  to  tho 
saponified  fafc.  This  defect,  formerly  obviated  by  evaporating 
the  hquoTS  and  heating  the  residae  in  a  reverboratory  furnace, 
ia  now  remedied  by  wanning  the  Hquors  and  passing  them 
down  through  a  tower  filled  with  coke,  through  which  a  current 
of  air  is  passing  in  an  opposite  direction. 

Mr.  Gossagc  also  uses  the  weak  caustic  lees  in  his  steam 
boilers  instead  of  water,  thus  effecting  by  one  prncess  the 
generation  of  steam  and  the  concentration  of  tbe  lees. 

With  respect  to  the  consumption  of  hard  soap  in  Great 
Britain  and  Ireland,  it  ia  computed  to  amount  to  rather  moro 
than  100,000  tons  per  annum.  Estimating  the  population  at 
80,000,000,  this  would  giro  seven  and  a  half  pounds  for  each 
person. 

The  quantity  produced  in  Birmingham  and  its  immediate 
neighbourhood  probably  does  not  exceed  2,500  tons  per 
annum. 

Hard  soap  is  made  by  boiling  oil  and  tallow,  or  these 
materials  mixed  with  resin,  with  a  solution  of  caustic  soda. 
To  prepare  this  solution,  which  is  called  lees,  a  (|uanti1y  of 
carbonate  of  sodium  is  first  dissolved  in  a  vat  with  boiling 
water,  the  solution  is  then  syphoned  off  into  another  vat  of 
large  dimensions,  where  it  is  mixed  with  caustic  lime,  and 
the  density  reduced  by  water  to  twenty  degrees  of  Twaddell's 
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hydrometer.    This  reduciion  of  density  is  found  greatly  to 

facilitate  the  caus^ici'^ation  of  the  lees.  The  mixturo  is  boiled 
by  free  steam  for  an  honr  or  more,  and  when  the  solution  is 
fooTid,  by  testing,  to  l)c  sufficiently  raiistic,  the  boiling  is  dis- 
continued, tho  lime  deposits  itself  in  the  mlL,  and  the  clear  lee 
is  removed  by  a  pump  into  a  reservoir.  It  will  be  found  when 
cold  to  have  a  density  of  24  degreesj  and  to  contain  about 
7*85  per  cent  of  canstio  soda.  The  pans  or  coppers  in 
which  soap  is  made  are  large  cylinders  of  wrought  iron,  from 
J5to20  feet  in  diameter,  and  from  12  to  15  feet  in  depth. 
The  bottom  is  formed  by  a  wide  flange,  in  the  centre  of  which 
there  is  a  cup,  3  feet  in  diameter,  and  2^  feet  in  depth,  to 
receivethopumpandacoil  of  pipes  for  boiling  tho  copperbysteum. 
This  coil  has  no  perforations,  and  is  intended  to  heat  the  lee> 
or  soap,  by  surface  action  only.  Another  coil  of  pipes,  with 
perforations,  is  laid  upon  the  flange  for  the  purpose  of  boilhig 
by  free  steam. 

The  process  of  soap  boiling  is  commenced  by  placing  in  the 
co]iper  from  twelve  to  fifteen  tons  of  tallow,  and  adding  a 
quantity  of  lee  from  tho  reservoir.  The  free  steam  is  then 
admitted,  and  the  materials  brought  into  a  state  of  ebullition. 
When  it  is  found  by  tasting  that  &e  lee  has  lost  its  sharpness, 
another  addition  of  lee  is  made,  and  this  operation  is  repeated 
till  the  copper  is  full.  The  soda  of  the  lee  is  now  combined 
with  the  tallow,  the  product  being  in  a  state  of  close  union 
with  the  water.  To  separate  the  latter,  a  quantity  of  common 
salt  is  added,  which  causes  the  partially  saponified  tallow  to 
rise  to  the  surface.  The  spent  lee,  which  contains  the  glycerin© 
previously  in  combination  with  the  tallow,  together  with  the 
common  salt,  carbonate  and  sulphate  of  somum,  and  some 
other  impnrltios,  is  now  removed.  This  is  usually  done  by  a 
pump,  though  this  method  is  troublesome  and  unnecessary. 
By  the  ninth  section  of  the  Act  of  Parliament  which  regulated 
the  process  of  soap  making  till  a  late  period,  it  wa's  forbidden 
to  remove  the  lees  or  soap  from  the  copper  by  any  other  means 
than  by  a ''moveable  pump  and  open  shute,  or  by  pails  aud 
ladles  only.''  It  is  difficult  for  anyone  nnacqttained  with  the 
trade  to  estimate  the  amount  of  inconvenience  occasioned  by 
such  a  regulation,  and  several  makers  finding  it  impossible  to 
adapt  the  apparatus  in  use  during  tho  existence  of  the  excise 
restrictions  to  modern  improvements  have  recently  erected 
new  manufacturies.  The  coppers  were  formerly  placed  in  the 
basement  of  the  building,  aud  the  suap  had  to  bo  carried  in 
pails  to  a  room  on  the  same  or  a  higher  level.   By  reversing 
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this  order,  and  placing  the  coppers  in  the  i;ipper  story,  it  iB  easy 
to  remove  either  the  lees  or  soap  by  numing  it  off  through  a  tap. 

After  the  removal  of  the  spent  lee,  a  further  quantity  of 
lee  is  added,  and  the  process  above  described  is  repeated  till 
the  whole  of  the  tallow  is  convei  tecl  into  j?oap.    This  is  known 
to  he  accomplished  when  after  a  long  boiling  the  causticity  of 
the  lee  is  maintained,  and  the  soap  is  no  longer  greasy  to  the 
touch,  but  breaks  into  scales  or  layers  when  pressed  between 
the  fingers.    The  partially  spent  lee  is  now  removed,  and  such 
a  c^nantity  of  water  added  as  will  bring  the  soap  into  a  perfectly 
fluid  state.   When  this  is  found  to  be  effected,  lee  is  slowly 
added  till  the  soap  begins  to  part  from  the  weak  lee.    The  use 
of  free  steam  which  has  been  hitherto  employed  is  discontinued, 
and  the  copper  is  inaflo  to  boil  by  the  close  coil.    As  the 
evaparation  proceeds,  a  light  froth  or  head  gradually  covers 
the  surface  of  the  soap,  which  is  now  a  mass  of  small  graius, 
and  the  process  is  complete.     The  supply  of  steam  being 
stopped,  the  whole  is  allowed  to  rest  for  twenty-fonr  hours, 
during  which  time  the  lee  subsides.   The  soap  is  now  removed 
by  a  ladle,  and  placed  in  moulds  or  frames  made  either  of  wood 
or  iron.    The  wooden  moulds  are  made  by  placing  a  series  of 
wooden  frames  one  upon  another,  each  frame  (technically 
called  a  hft)  being  hve  inches  deep,  forty-fivo  inches  long,  and 
fifteen  inches  wide,  resembling  a  box  without  top  or  bottom. 
Tiic  whole  are  bound  together  and  secured  to  au  iron  bottom 
by  means  of  iron  bars,  so  as  to  form  a  vat  of  the  depth  required, 
usually  about  sixty  inches.   The  next  operation  upon  the  soap 
is  called  "  crutching,'*  and  consists  of  stirring  it  with  an  im- 
plement called  a    crutch,''  with  the  handle  downwards,  the 
effect  being  to  give  the  soap  an  nnifomi  and  smooth  appear- 
ance.   The  product  is  called  white  or  curd  soap.    It  is  found 
by  analysis  to  contain : — 


Soda   6-96 

Fatty  Acids   61-63  • 

Water  .   3U-aO 

Iron,  Alumina,  Chloride,  and  Sulphate 

of  Sodium   I'll 


10000 

When  tho  soap  has  remained  in  the  frames  for  about  a  week, 
and  has  become  hard,  these  are  remoYod.  It  is  then  cut  into 
layers  by  a  wire,  and  divided  into  bars  by  a  machine.  After 
twelve  hours  it  is  ready  for  sale. 
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PrimroBe  soap  is  made  hy  Baponifying  the  tallow  in  the 

same  maimer  as  for  white  soap^  and  then  adding  a  qnantily 

of  fine  rP9m  equal  in  weight  to  one-fonrtli  of  the  tallow  used, 
and  contmumg  the  operations  in  the  manner  before  described. 
Bnt  as  a  soap  containing*  resin,  if  framed  in  a  state  of  curd, 
would  be  opaque  and  objectionable  in  appearance  and  colour, 
it  is  necessary  to  Bnbmit  it  to  a  farther  operation  called 
fitting."  -  This  process  is  effected  by  remoTing  the  lees  from 
the  bottom  of  the  copper  by  a  piimp>  and  adding  a  quantity  of 
water  amounting  to  about  five  per  cent,  of  the  weight  of  the 
Boap.  The  addition  of  water  Ifn'mifs  tho  soap  into  a  perfecily 
liquid  stnto,  and  after  well  boiling  the  steam  is  tnniod  oflj  and 
the  wliulu  left  to  settle  for  forty-eight  hours.  The  water  does 
not  continue  mixed  with  the  whole  of  the  soap,  but  combining 
-with  a  portion  only  (generally  about  twenty-five  per  cent.) 
sii^s  to  the  bottom  of  the  copper,  carrying  with  it  the  excess 
of  alkali,  together  with  the  earthy  and  metallic  salts  and 
other  impurities  which  may  happen  to  be  present.  This 
deposit  is  called  nigre." 

The  supernatant  soap  is  now  transparent  and  of  a  lemon 
colour,  containing  by  analysis : — 

BesinonB  and  fatty  Adds .    .    .   .  62*00 

Soda   G-9() 

Water   30-50 

Chloride  and  buiphate  of  Sodium   .  0*54 

100-00 


It  is  worthy  of  remark  that  a  loss  of  rosin  occurs  dui  mg  its 
conversion  into  soap  equivalent  to  forty  per  cent.,  and  no 
method  has  been  devised  by  which  this  loss  can  be  remedied, 
nor  has  the  subject  received  that  consideration  which  it 
deserves. 

EXISA,  PALB  SOAP. 

The  nigra  remabiing  after  the  removal  of  the  primrose 
soap  is  of  a  dark  colour,  and  cannot  be  used  again  for  the 
manufacture  of  the  same  kind  of  soap.  It  is,  therefore,  usually 
transferred  to  another  copper,  where  it  is  mixed  with  a  quantity 
of  tallow  and  saponified  as  before.  Thi?*  addition  partially 
obviates  the  defect,  but,  as  the  soap  produced  is  not  equal  in 
colour  to  primrose  soap,  it  is  sold  at  a  lower  price  under  the 
name  of  extra  pale. 
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The  niGTO  from  the  extra  pale  soap  is  made  into  tailow 
crowu  by  adding  a  quantity  of  brine,  and  boiling  to  a  curd. 

The  brine  is  then  remoTed  bytlie  pump  and  the  soap  fitted 
in  the  usual  manner,  no  fresh  materiiQ  being  employed.  Th^ 
nigra  is  returned  to  the  succeeding  boil  of  tallow  crown.  This 
Boapj  being  mnch  inferior  in  colour  to  extra  pale^  is  sold  at  a 
lower  price. 

Various  causes  have  been  as'-i^^ned  for  this  dcf  rioration  in 
colour  ;  bv  some  it  has  been  attributed  to  the  present-e  of  iron 
and  alumma  derived  from  the  lees,  but  as  this  change  in  colour 
does  not  take  place  in  a  soap  made  without  reain^  it  cannot  be 
due  to  ihe  mere  presenee  of  the  metals^  or  to  their  combination 
wi&  tallow.  Others  have  thought  that  a  much  larger  quantity 
of  resin  was  present  in  the  nigre  than  in  the  soap,  and  that  this 
might  cause  the  degradation  in  the  colour,  but  as  the  tint  is 
brown  while  the  colour  produced  by  resin  is  yellow,  this 
explanation  is  not  satiafactory.  It  may  possibly  arise  from  the 
action  of  the  alkali  upon  some  constituent  of  the  resin,  or  from 
a  combination  taking  place  between  the  resin  and  the  ii'ou  and 
aliimina.  When  a  dieap  tallow  soap  is  required,  it  is  made  by 
the  addition  of  weak  brine  in  the  manes. 

PlUE  OIL. 

Palm  oil  in  its  natural  state  is  of  a  red  colour,  which  it  is 
necessary  to  remove.  This  is  effected  by  first  melting  the  oil 
in  a  vat,  and  allowing  it  to  stand  for  some  time  to  deposit  any 
impurity  which  may  be  present.  It  is  then  tnunsrerred  to 
another  yessel^  and  allowed  to  cool  to  90  degrees  Fahrenheit. 
To  each  ton  of  oil,  20  lbs.  of  bichromate  of  potash,  dissolved, 
and  56  lbs,  of  hydrochloric  acid,  of  28  degrees  Twaddoll's 
hydrometer,  are  added  ;  the  whole  is  well  stirred,  and  in  about 
half-an-hour  is  found  to  bo  nearly  free  from  colour. 

Ten  gallons  of  boiling  water  is  now  added,  and  the  whole, 
after  well  stirring,  is  left  to  subside.  The  sesquichloride  of 
chromium  and  chloride  of  potassium  are  found  in  solution  in 
water  at  the  bottom  of  tiie  vat,  and  the  oil  is  ready  for  use. 

FALX  OIL  SOAP. 

CrowTi  pale  is  made  from  chronic  bleached  palm  oil  and 
fine  resin,  in  the  same  maimer  as  primrose  soap. 


Digitized  by  Google 


174 


YELLOW  AND  MOTTLHD  80AF8. 


Mottled  brown  ia  made  from  palm  oil  bleciclied  by  nitric 
acid.  This  process  is  less  expensive  than  the  method  of 
bleaching  by  bichromate  of  potash,  and  as  an  inferior  and 
cheap  resin  is  used^  the  soap  is  sold  at  a  lower  price  than 
crown  jpale. 

Third  pale  was  at  one  time  more  largely  consnmed  in  the 
midland  counties  than  any  other  variety  of  soap.  Since  the 
repeal  of  the  duty^  in  1  853^  better  kinds  have  been  substituted 
at  n  lower  price^  and  third  pale  is  now  but  little  used.  It  is 
ni  l  li  hv  adding  3|  cwt.  of  weak  brine  to  16^  cwt.*  of  crown 
paio.    Tiiiii  addition  is  made  in  the  frames. 

Common  yellow  ia  made  b j  adding  8  cwt.  of  weak  brine 
to  12  cwt.  of  mottled  brown  soap  in  the  frames.  The  effect  of 
chloride  of  sodium  and  many  other  salts  npon  soap  is  curions. 
If  an  attempt  be  made  to  unite  the  latter  with  water,  even  at  a 
boiling  temperature,  an  inimediate  stiffening  of  tho  mixture 
takes  place,  and  tho  whole  becomes  nearly  solid,  but  if  to  this 
mixture  a  few  pounds  of  common  salt  be  added  it  wiU  be  brought 
to  a  state  of  perfect  fluidityj  and  will  not  resume  its  former 
consistence  until  the  temperature  is  reduced  130  degrees  Fah- 
renheit^ The  production  of  a  state  of  fluidity,  however,  is  not 
the  only  result  obtained  by  brine.  It  has  the  property  of 
hardening  soap  to  an  extraordinary  degree,  even  though  a  very 
small  quantity  be  added,  tho  effect  of  a  few  ounces  of  strong 
brino  upon  a  ton  of  soap  being  quite  perceptible. 

MOTTLED  SOAPS. 

First  mottled  is  made  in  tho  same  manner  as  white  .soap, 
the  materials  employed  being  tallow  and  kitchen  stuff.  The 
mottling  is  not  produced  by  any  artificial  addition,  but  is,  in 
fact,  the  nigre  or  metallic  soap,  which  digtribuies  itself  in 
spots  when  the  soap  is  allowed  to  undergo  a  semi-crvstallisa- 
tiou  b^'  gradual  cooling  in  large  frames,  in  yellow  soaps,  the 
nigre  is  deposited  in  the  coppers  by  the  process  of  fitting,  and 
in  white  soap  is  prevented  from  separating  by  rapid  cooling. 
Popular  prejudice,  however^  is  in  favour  of  this  appearance  in 
this  description  of  soap,  which  was  at  one  time  a  guarantee  of 
genuineness,  no  method  being  known  by  which  a  mottle  could 
be  introduced  into  an  adulterated  soaji.  Since  tlio  repeal 
of  tho  duty,  many  varieties  of  watered  moltled  have  been 
manufactured  and  largely  sold,  the  genuine  mottled  soaps 
being  in  this  locality  almost  superse&d  by  the  adulterated 
ones. 
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A  very  Hard  and  beaatifnllj  mottled  soap  was  founds  on 
analysis^  to  oontaiB — 

Fatty  Acids   18  (h5 

"Water   02- 50 

Soda   4-24 

Sulphate  of  Sodiom   0*67 

Chloride  of  Sodium   lO'Sl 

Silicic  Acid   0  30 

Iron  and  Alumina   0*57 

Organic  matter  and  Glycerine  ....  2' 75 

100-00 


Whereas  a  genuine  mottled  soap  contains — 

Fatty  Adds   62  00 

Water   3000 

Soda   7*00 

Iron,  Alumina,  Chloride^  and  Sulphate 

of  Sodium   I'OO 


100-00 


Orown  motUed  differs  from  first  mottled  in  being  made 
firom  bone  grease  only,  and  has  the  same  percentage  com- 
position. Blue  mottled,  whicli  is  of  recent  introduction,  is 
largelv  n'^ofT  in  Birmingliam  and  the  surrounding'  disfn'cts. 
Its  manutactiirc,  which  is  of  German  orign,  .was  lirst  intro- 
duced into  England  by  Mr.  Kottula,  superintendent  of  iho 
works  of  Messrs.  Blake  and  Maxwell,  of  Liverpool,  who 
obtained  a  patent  for  the  inrention. 

Messrs.  Palmer^  of  London,  some  time  afterwards  com- 
menced the  manufacture  of  this  kind  of  soap,  and  contested 
the  Talidity  of  the  patent  in  a  court  of  law.  It  was  well 
known  in  the  trade  that  the  patent  was  invalid,  and  in  one 
case  a  manufacturer  submitted  to  work  under  a  license  for 
which  a  large  sum  was  paid  rather  than  incur  the  expense  of 
a  legal  contest.  It  was  proved  upon  the  trial  that  a  descrip- 
tion of  the  process  had  been  pnblislied  in  a  book  written  by  a 
Mr.  Knrten^  and  that  soap  bad  been  made  in  London  from 
directions  contained  therein.  The  pafi nt  was  therefore 
declared  to  bo  invalid.  Previous  to  the  trial,  the  licenses 
under  Kottnla's  patent  were  threatened  with  legal  proceed- 
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ings  by  another  patentee,  wlio  asserted  that  Kottiila'a  patent 
was  an  infringement  upon  one  previonsly  granted  to  him. 
The  evidence  produced  upon  the  trial  was  so  conclusive  that 
no  further  steps  were  taken. 

The  process  hj  which  bine  mottled  soap  is  made  is  as 
follows  : — A  quantity  of  palm  oil^  bleached  by  bichromate  of 
potashj  is  saponified  and  boiled  to  a  cnrd  in  the  usual  manner. 
The  curd  is  then  transferred  to  anotlior  copper,  and  a  quantity 
of  cocoa-nut  oil,  equal  in  weight  to  half  the  palm  oil,  is  added, 
and  saponified  with  twice  its  weight  of  lees  at  -M  degrees  of 
density  (Twaddell's  Hydrometer).  Some  ultramarine  blue  is 
then  added^  and  the  soap,  which,  is  not  in  a  state  of  curd^  but 
in  combination  with  au  the  water  of  €ke  leee  last  useid,  is 
transferred  to  the  frames.  The  ultramarine  in  cooling  separates 
from  the  soap,  and  produces  the  mottled  appearance.  This 
soap  contains^  by  analysis — 

Fatty  Acids   46-13 

Soda   6*85 

Water   48'00 

Glycerine,  Iron,  Alumina,  Chlofride,  and 

Sulphate  of  Sodium   4-02 

100*00 


It  should  be  borne  in  mind  that  the  manufacturers  do  not 
derive  any  advantage  from  the  practice  of  adulteration,  which 
is  adopted  to  enable  the  retailer  to  accommodate  his  price  to 
the  requirements  of  his  customers. 

The  chief  manufacturers  of  soap  in  this  district  are  Messn* 
T.  Adkins  and  Co.,  Smcthwick.  There  are  also  Messrs.  ITarvey 
and  Co.,  8methwick ;  and  G.  Smithson,  Smallbrook  Street, 
Binningham. 
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Bbd  LbaDj  wliich  forms  one  of  the  principal  ingredients  in  the 
composition  of  flint  glass,  lias  hcoii  for  a  considt'rahle  period 
extensively  manufactured  in  Hirmin^'-lmm  fin'l  several  of  the 
adJacoTit  towns.  The  invention  of  tliut  glacis,  which  is  of 
Euglisii  origin,  arose  out  of  the  ditiiculties  experioncxjd  in  the 
use  of  coal  as  fuel.  To  protect  the  glass  from  the  injurious 
effects  of  the  smoke  pTodaced  by  the  imperfect  combustion  of 
this  substance,  it  was  found  necessary  to  make  use  of  cohered 
pots,  which  increased  the  difficulty  of  fluxing  the  materials  to 
such  an  extent  as  to  render  necessary  the  addition  of  some 
other  ingredient  to  increase  the  fusibility  of  the  g'lass.  ITiis 
object  was  accomplished  by  the  use  of  oxide  of  lead.  The 
brilliancy  of  the  glass  thus  produced,  the  facility  with  which  it 
could  bo  worked  by  the  glassblower,  on  account  of  its  easy 
fo^bility ,  and  the  readiness  with  which  it  could  be  ornamented 
by  the  glftsscutter,  on  account  of  its  softness,  have  caused  the 
continuance  of  its  use,  although  the  obstacles  which  at  first 
impeded  the  manufacture  of  glass  without  lead  have  since  been 
overcome,  and  a  flint  ^lass,  containing  but  a  small  quantity  of 
lead,  is  now  extensivelv  manufactured  at  Newcastlc-on-Tvne. 

The  principal  snpy^ly  of  trlussmakers'  red  lead  was  at  ono 
time  obtained  from  Durbyshiro.  The  q^uality  was  inferior,  and 
imparted  to  the  glass  an  objectionable  shade  of  colour,  known 
in  the  trade  as  the  Derb^  blue.  This  defect  was  afterwards 
remedied  by  Messrs.  Blair  and  Stephenson^  of  Tipton,  who 
secured  for  many  years  a  monopoly  of  the  supply  of  the  finest 
quality. 

About  the  year  181/,  Mr,  Boyle,  who  had  been  for  some 
time  manager  of  the  works  of  the  above-named  hrm,  entered 
into  partnership  with  Messrs.  Adkius  and  Nock,  of  Smethwick, 
who  a  few  years  later  commenced  the  manufacture  of  glass- 
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makers*  red  lead,  and,  on  the  retireinr^nt  of  Messrs.  Stephen- 
son and  Co.  from  the  trade,  became  for  some  years  the 
priucipal  makers. 

In  course  of  time  several  new  firms  entered  into  the  trade^ 
which  is  now  extensively  earned  on  in  many  parts  of  the 
country;  nevertheless,  the  manofactnrera  of  the  midland 
district  still  maintain  their  pre-eminence,  and  the  principal 
supply  of  tlio  l)cst  (jujility  eonsumod  in  the  United  Kingdom 
is  proclucod  iu  the  above-named  locality. 

Tbo  process  of  manufacture  is  as  follows  :■ — A  quantity  of 
lead  lii  placed  on  the  bed  of  a  reverberatory  furnace,  of  a 
peculiar  oonstmotion,  and  exposed  to  a  high  temperatnre^ 
while  the  metal  is  constantly  agitated  by  striking  it  npon 
the  surface  with  a ra>ke.  A  combination  takes  place  between 
the  lead  and  the  oxyg&tL  of  the  atmosphere,  and  the  oxide  of 
lead  thuB  formed  is  removed  by  the  rake  to  tlio  back  of  the 
furnace.  These  operations  are  continued  during  a  period  of 
twelve  hours,  at  the  expiration  of  wliich  time  any  metallic  lead 
which  may  have  failed  to  have  become  oxydised  is  removed, 
and  the  remaining  oxide  is  exposed,  by  constant  tnming,  to 
the  action  of  the  afar,  and,  at  the  termination  of  a  farther 
period  of  twelve  hours,  is  withdrawn  from  the  furnace.  The 
substance  thus  produced,  which  is  called  litharge,  is  now 
ground  into  an  impalpable  powder  with  water,  and  flows  into 
a  series  of  tubs,  where  it  is  kept  in  a  state  of  agitation  by  a 
revolviug  stirrer,  furnished  with  arms.  The  particles  of  metal 
which  have  escaped  oxidation,  having  a  greater  specific  gravity 
than  the  oxide,  remain  in  the  stirring  tubs,  while  the  oxide  of 
lead  passes  on  into  another  series  of  tubs,  where  it  subsides 
from  the  water.  The  snpernatent  water  is  afterwards  remored 
by  a  syphon,  and  the  moist  litharge  transferred  to  a  reverbera- 
tory furnace,  where  it  is  exposed  to  the  combined  action  of  a 
low  temperature  and  a  current  of  air  for  a  period  of  twenty- 
four  hours.  During  this  process,  the  litharge  enters  into 
combination  with  a  further  quantify  of  oxygen,  and  minium, 
or  red  lead,  is  produced.  Tke  manufacture  is  completed  by 
passing  the  substance  through  a  reyolving  cylinder  of  wire 
gauze,  to  remove  any  lumps  that  may  have  been  foimed,  or 
any  larn^e  particles  of  foreipri  matter  with  wliich  it  may  havo 
become  intermixed  dui'ing  the  previous  operations. 

The  principal  manufacturers  in  this  district  are  Messrs. 
T.  Adkins  and  Co.,  Smethwick ;  Messrs.  Lloyd  and  Co., 
Smethwick ;  and  Messrs.  Burr  Brothers,  Shrewsbuiy. 
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Tbv  strHdng  reyolution  wluch  has  taken  place  in  the  ribbon 
trade  during  the  laat  few  years  might  well  entitle  Coventry  to  a 
place  in  our  review,  even  if  it  had  no  other  claims,  as  the  centre 
of  two  important  manufactures  within  the  Birmingham  district. 
Ha])])ily,  the  cry  of  "  Coventry  distress,''  so  importunately 
rM)se<l  and  so  nobly  responded  to  a  few  years  ago,  is  now  com- 
pletely hushed  in  the  silence  of  prosperity.  ^Masters  and  men 
are  no  longer  at  fend,  and  commerce,  released  from  its  restric- 
tions, has  extended  far  bejond  its  ancient  limits.  A  detailed 
history  of  the  revolution  ihuB  accomplished  would  be  here  out 
of  place ;  but  the  importance  of  the  circumstances  connected 
with  it  both  to  tho  in^^rchant  and  the  political  economist,  and 
the  fact  tliat  tliey  have  been  vcvv  li  in  rally  misunderstood, 
will,  it  is  hoped,  be  a  sutficient  jnstitication  for  placing  them  on 
record  at  some  considerable  length. 

For  nearlj  five  centuries  Coventry  has  been  the  seat  of 
certain  departments  of  textile  manufacture.  In  1486  it  had 
already  become  famous  for  its  woollen  cloth  caps  and  bonnets, 
and  early  in  the  next  century,  for  the  blue  thread  so  long  cole* 
b  rated  as  "Coventry  true  blue,''  tlie  superior  colour  of  which  was 
attributed  to  the  ])nrity  r,fthe  water  of  the  Sherborne  employed 
ill  tlie  dyeing.  Thiij  branch  of  manufacture  seems,  liowever, 
to  have  been  neglected  after  1581,  when  woollen  and  broad 
cloths  became  and  continued  to  be  the  staple  manufacture  till 
the  destruction  of  the  Turkey  trade,  in  1694.  About  the 
commencement  of  the  last  century,  silk  throwing  and  ribbon 
weaving  were  introduced,  and  by  degrees  almost  entirely 
superseded  the  manufacture  of  striped  and  mixed  tammies, 
camlets,  shalloons,  and  calimaucoes,  which  had  arisen  on  the 
ruins  of  the  former  trade.  The  oi  igin  of  watchmaking  in 
Coventry  is  enveloped  in  considerable  obscurity,  but  it  sct;ms 
to  have  been  established  on  a  small  scale  previous  to  1 700. 
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The  ribbon  and  watch  trades  arc  at  the  present  time  still  the 
most  important  of  the  industries  of  Coventry,  but  the 
manufactures  of  elastics,  cambric  frilliui'.s,  gimp  trimmingS| 
Bradford  goods,  &c.,  have  within  the  kst  few  years  been 
snccessfttlly  established,  and  bid  &ir  to  rival  the  prosperity  of 
the  earlier  trades.  Ornamental  metal-work,  of  a  superior 
quality,  has  also  now  for  several  jears  been  a  brandi  of  monn- 
faoture  industriously  prosecuted. 

THE  RIBBON  TBADE.* 

More  than  thirteen  centuries  have  elapsed  since  two  Persian 

missionaries,  encouraged  by  the  gifts  and  promises  of  Justinian, 
transported  from  the  celestial  empire  into  Byzantium  the  eggs 
from  wlii(  li  all  the  generation??  of  European  silkworms  have 
descended,  concpnied,  like  the  tire  of  PrometliLnis,  in  a  hollow 
cane.  Befuro  long,  Venetian  commerce  introduced  the 
merchandise  of  the  Greek  emi>ire  into  the  murkets  of  Western 
Europe,  and  furnished  the  Gothic  monarchs  with  Byzantine 
fabrics  not  inferior  to  those  which  the  peaceful  Cathaians 
had  supplied  of  old  to  the  munificence  of  Alexander,  the  avarice 
of  Tiberius,  and  the  effeminacy  of  Elagabalus.  Our  Saxon 
kings  were  not  the  last  to  reap  the  benelits  of  the  first  growth 


•  A  lirief  account  of  th<  principal  |)rocc(«e«  and  tennH  employed  in  the  ribbon  manu- 
facture will  be  found  iiocful  i  '  tli  unuiitlatcd  reiidcr.  *'  Thni\vin>f  "  silk  iu  preparint;  it  for 
the  weaver  by  onverliuur  it  into  tbroo  forma,  known  as  "  nirm^en,"  "tram,  and 
'■  orjjauzlno."  "biuffles"  ft)rrae<l  by  Kimpiy  iwistiinj  the  filaments  of  raw  &ilk  to  f,'ive 
firmucsa  to  tlieir  texture.  "Tram"  is  furmed  by  twihtinij  together  two  or  more  fllamouta 
of  '"sinKlo:*.'*  The  *'  weft"  or  *'«hooi"  of  th»'  riWwn  is  commonly  formed  of  "  tram." 
*•  Orkrauzine,"  principally  u^od  for  the  "  warp"  or  lonjf  threa^U  ol  Uio  ribl>on,  is  formed  by 
t»vlstin<?  loirclhor  two  or  more  «trand«  of  sinjrles  or  train  in  such  a  manner  that  the  twist  of 
the  coml>incd  thread  in  iu  the  oj)poi»iiu  direction  to  tlio  tnist  jriven  Uj  tlie  M}panit«  atrauds. 
This  pruce.*!*  preveaU  it  untwi-^tinx.  Silk  thus  "  thrown  "  is  ciUlod  '*  hard  "  eUk,  and  must 
bo  boUetl  before  dyeinu.  in  order  to  diHchar^^e  tho  gnm  which  forinn  part  of  the  »ocretion  of 
thosiUworm.  To  "denier"  silk  in  to  ascertain  the  oxa<-t  weight  of  a  certain  length  of 
filament.  'ITio  lenirth  uitiiall^  measured  u  two  bracci  of  Milan,  e  jiuil  to  530  Kn^^lish  yardu. 
Tho  wei;;ht  of  ihij»  looKth  is  then  a:iccrtained  la  doniers.  each  denier  Ixfinj?  •fiUo  of  an 
English  gniin.  Bcuk'al  and  »ome  other  hilkn  arc  doniered  in  what  ia  called  the  Enelish 
way.  i.e.,  by  aecerUiininK  tho  weight  of  1,000  yards  in  drants.  Tho  varioua  width* 
of  ribbona  are  expres-sod  in  ;  .  ii<-,  ,  nstirslly  written  "dy."  Thus  an  "  ei^htponny  "  or 
•*8dy"  ribbon  is  a  ribbon  ,in  im  wide;  a  "  fortypcnny "  ribbon  however,  is  not 
precisely  five  inches  wide,  and  the  number  of  "ponce  denotinj?  tho  width  is  somoirhtt 
arbitrarily  arratiK^ol.  It  in  ditQcult  to  acooont  fbr  wo  tue  of  thia  ])eculiiir  nvHtcm  of  muasiiro* 
meat.  The  followine  are  some  of  tho  commoneBt  names  of  the  vanoua  Kind  of  ribbon:— 
"  Bargenet,"  plain  riblKm  under  Vi  dy.  or  one  akQcl  ■©%  tii-twelfth  inches.  "  LuatrinR."  plain 
ribbon  alxivo  12  dy,  ffenerally  stouter  than  sarncuct.  "  Gauxe"  ribbon  is  tnade  of  **  bard" 
twiistcil  marabout  silk.  "  China  "  is  the  same,  with  jilain  ttilk  ("  ffrouml  ")  or  tuitiu  gtripea. 
"Loves"  are  inferior  Knuzca,  of  which  tho  "nhoot"  is  made  of  "hanl-dyed"  hingin. 
"Pads"  or  "  Pot«rsharas"  arc  tliick  ribbons  trenerally  for  the  wui^t :  they  are  oom* 
inoitly  made  of  cotton,  with  silk  on  tho  oui(>iile.  "Farret«"  are  ribbons  soot  withooCtoo. 
**  Cbiu4  "  rfijbouH  are  made  by  ))rintink'  or  painting  a  pattern  on  the  warp,  which  la  atlo^ 
watds  woven  in.  "  OrienttUs  "  arc  riblKJUH  tvith  satin  stripes.  Nearly  alTUie  rlbbous  noir 
manaftMltnred  are  "onontals.  "  with  a  narrow  naXia  strip  alon?  the  edge,  whudi  li 
Mnerallj  eonlod.  "  Blocking  "  is  winding  the  nbbon  on  wooden  blocks,  axid  |Mr«|]«riiur  it 
Hir  lalA.  Tho  method  of  blocking  now  in  u^o  hun  only  very  lately  been  intiwlaOM  afe 
CoTwgg^It  consists  la  winding  the  ribboii  on  the  wooden  roller  with,  atripa  of  pifMr  of  tho 
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of  modern  civilisation.  As  early  aa  790,  Cliarlemagno  presented 
to  the  Mercian  Offa  two  silken  vests  as  a  token  of  imperial 
amity  from  "the  most  powerful  of  the  kings  of  the  East''  to 
"  the  most  powerful  of  tne  kings  of  the  West^''  and  thus,  not 
xmproh&bly,  brought  for  the  first  time  under  the  notice  of  the 
citizens  of  Coventry  the  material  in  the  manufacture  of  which 
they  were  in  after  days  to  achieve  celel)nfy.  It  was  not,  how- 
evfM-.  until  after  the  lapse  of  nearly  a  tlionsand  years  that  the 
silk  manufacture  took  root  in  Coventrv.  Auionfr  those 
dispersed  by  the  revocation  of  the  Edict  of  Nantes  were  a  largo 
namher  of  rihhon  weavers  from  Tonrs  and  Lyons,  the  silk 
trade  of  the  former  city  heing  totally  extinguished  the 
measure.  From  the  number  of  French  terms  still  in  use  m  tiie 
trade,  it  seems  highly  probable  that  some  of  these  weavers 
found  their  way  to  Covontn'-,  and  were  the  first  workmen 
employed  when  the  ribbon  manufacture  was  established  by 
Mr.  l^ird,  either  just  at  the  close  of  the  seventeenth  or  very 
early  in  the  eighteenth  century.  At  the  time  of  its  introductiuu, 
the  importation  of  French  and  Italian  silks  into  this  country 
was  prohibited;  bnt  alter  the  Treaty  of  Utrecht^  in  1713,  a 
high  duty  was  substituted  for  the  previous  total  exclusion.  In 
1 7t)5,  however,  the  prohibitory  system  was  reintroduced,  and 
lasted  through  the  obstructive  reig^  of  George  III.  down 
to  182  1-. 

During  the  earlier  portion  of  this  periofl,  tlu^  history  of  the 
trade  at  Coventry  is  very  obscure.  ior  many  years  the 
weaving  was  performed  exclusively  by  single  hand  looms, 
mining  only  one  ribbon  at  a  time.  The  "plain  engine,'^  or 
Dutch  loom,  making  a  number  of  ribbons  at  once>  was  first 
introduced  about  1770,  but  its  general  employment  dates 
apparently  only  from  the  commencement  of  the  present  century. 
Up  to  1812,  the  trade  wa.s  conducted  on  the  "undertaking'" 
8)'8tem,  the  manufacturer  providing  the  silk,  dyed  in  the  hank, 
and  the  "  undertaker "  providing  the  looms  and  other 
machinery.  The  operations  were  generally  conducted  by  the 
"undertucer"  himself  and  the  members  of  his  family,  assisted 
by  apprentices  and  "journey  hands.'*  The  finished  article 
was  returned  to  the  manufacturer,  who  paid  the  undertaker  a 
well  understood  price  for  its  production,  according  to  the  time 
and  skill  required.  IVo-thirds  of  the  price  thus  received  went, 
under  this  system,  to  the  journey  hand  weaver  for  his  hibour  in 
liiiing  tlic  ahoot,  picking  up  the  warp,  and  weaving  and  picking 
the  ribbon,  the  remaining  one-third  being  retained  by  the 
undertaker  as  an  equivalent  for  his  labour,  time,  responsibility 
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m  procnrmg  vork>  finding  maoliiiiery  and  Bhop-room^  winding 
of  warp  and  shoot^  warping^  assisting  the  jonmey  hands  in 
pnttin^f  in  new  patterns,  and  general  superintendence.  Almost 
every  journey  hand,  male  or  female,  had  served  an  apprentice- 
ship to  tho  tra(](\  tlio  former  of  seven,  the  latter  from  five  to 
seven  years.  U  nder  this  system  tho  only  "  strike  "  ever  known 
was  occti«ioned  by  a  journey  hand  wishing  his  wife  to  be 
employed  on  one  of  the  Dutch  looms.  The  strike  was  success- 
fnl,  and  no  women  were  permitted  to  weave  in  any  bnt  the  oUL 
single  hand  looms. 

So  long  aa  French  ribbons  were  admitted  into  this  conntry, 
the  Coveutry  maniif^ictiirers  under  the  spur  of  competition 
maintfiined  a  very  lii;^h  drgreo  of  excellence,  wliich,  however, 
Beenis  to  have  beeu  better  appreciated  by  the  inarm  fact  urers  and 
merchants  than  by  the  English  public.  From  1 7G5,  when  the 
importation  of  French  ribbons  was  again  prohibited,  a  marked 
decadence  is  perceptible  both  in  quality  and  taste,  and  it  was 
not  till  after  1824,  when  foreign  competition  was  again  partially 
permitted,  that  the  Coventry  fabrics  regained  their  former 
standard.  The  period  at  which  taste  in  ribbons  seems  to  liave 
been  at  the  lowest  ebb,  seems  to  correspond  ahnost  })rocisely 
with  that  of  the  war  with  France,  during  wliich  smiitrf^'j'iCTi 
the  necessary  consei|uence  and,  to  some  extent,  ihe  ptilliative 
of  the  evils  of  protection,  was  attended  with  extraordinary 
difficulties.  Hie  products  of.iJiis  period,  in  fact,  betoken  a 
total  shipwreck  of  the  art  of  design.  Many  of  the  ribbons  of 
this  period,  almost  the  whole  of  which  were  narrow  widths, 
8  dy  and  under,  were  printed  or  embossed  ;  tlie  mourning 
ribbons,  for  instance,  manufactured  on  the  death  of  the  Princess 
AmeUa,  in  1810,  displaying  a  barbaric  pattern  printed  in 
opaque  white  on  a  white  ground.  A  similar  sWle  had  shared 
witii  eoually  inelegant  brocades  the  fashion  of  tiie  previous 
year;  tnese,  again,  having  partly  for  a  time  superseded  the 
orris,  terry,  and  velvet  ribbons  of  1808.  Tho  triumphs  of 
de1)ased  ornamentation  arc  to  be  found,  however,  in  the  silken 
records  of  the  jubilee  year  1  W<)9,  when  (jeorge  III.  entered  on 
the  fiftieth  year  of  his  reicrii,  and  of  the  numerous  naval 
victories  under  Duncan  and  iSuison,  from  1802  onwards.  In 
these  truly  astonishing  productions,  many  of  whidt  are  BtiU 
preserved  in  the  pattern  books  of  the  period,  and  in  the  hands 
of  collectors,  we  find  amorphous  silhouettes  of  ships  and 
anchors  with  mottoes,  all  printed  in  black  on  various  coloured 
grounds,  testifying  at  once  the  patriotism  and  the  barbarism  of 
the  times,  while  a  few  ribbons,  scarcely  superior  in  design,  but 
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redeemed  to  aome  extent  hj  the  fiffores  being  made  with  the 
shuttle^  either  in  silk  or  tmsel^  wen  a  faTomite  material^ 
instead  of  being  printed,  manifest  at  the  same  time  the 
possession  of  a  skill  in  weaving  which  certainly  deserved  to  be 
turned  to  better  nrronnt.  Tin*  pHces  of  silks  hikI  ri]))>nTiq 
naturally  fluctuated  greatly  during  this  period.  In  liiU8,  owing 
to  the  closing  of  tlio  Italian  ports  by  Napoleon,  fine  Italian  warp 
stood  in  February  at  70s.  per  lb.,  and  in  April  at  lOOs.  In 
August  it  fell  to  mm  60«.  to  63*.^  falling  again  in  October  to 
59«.  and  at  the  beginning  of  the  next  year  to  53^.,  other 
descriptions  rising  and  falling  in  proportion. 

From  1812,  the  history  of  the  trade  is  one  of  contiimally 
rernrring  rerolntion.  For  some  years  the  demand  for  ribbons 
bad  been  decreasiiij^- ;  the  trade  languished,  and  the  weavers 
were  plinitrefl  in  destitution.  Suddenly,  by  an  iinarrountable 
change  in  tiuj  prevailing  fashion,  an  extraordinary  demand 
arose  for  ribbons  with  large  pearl  edges,  and  a  golden  age  at 
last  dawned  on  the  distressed  wearer,  still  fondly  remembered 
by  the  old  hands  as  the  "big  pearl  time."  The  watch  tiade 
at  the  same  period  was  in  a  state  of  great  depression,  and 
popular  tradition  still  tells  how  on  one  occasion  a  placard  was 
issued  advertising  for  fifty  distressed  watchmakers  to  come  and 
shell  peas  for  the  weavers.  The  demand  for  pearl-edged 
ribbonb  thus  created  was  far  greater  than  the  supply,  and 
waffes  rose  to  an  unprecedented  height.  In  the  previous  years 
of  depression  the  weavers  had  enlisted  in  great  nombers,  and 
the  amount  of  skilled  labour  required  was  not  to  be  at  once 
obtained.  Ribbon,  however,  with  large  pearl  edges  must  be 
had.  If  skilled  labour  was  not  to  bo  procured,  unskilled  must 
be  employed.  The  quantity  was  the  firsts  the  quality  a  merely 
secondary  consideration.  The  undertakers,  in  order  to  meet 
the  pressure  on  their  resources,  broke  tlirough  the  system  of 
seven  years'  apprenticeships,  and  employed  a  number  of  country 
hands,  called  "  half-pay  apprentices,''  upon  shorter  terms,  the 
learners  living  away  from  the  undertaker's  home,  and  receiving 
half  the  price  obtained  from  the  manufacturer  for  their  work 
as  wages.  The  manufacturers  also  broke  through  their  old 
system  of  all  payiuGf  the  same  price  for  the  same  kind  of  riVjbon, 
and  begun  to  outbid  each  other  in  order  to  get  their  com- 
missious  executed.  The  weavers  petitioned  the  mauuJ'uciurers 
for  a  recognised  uniform  advance  throughout  the  trade.  The 
mannfactarers  responded  by  uniting  and  drawing  up  the  first 

frinted  and  published  list  of  prices  known  in  the  trade,  on 
'ebruary  13, 1813.    From  this  time  to  the  autumn  of  1815, 


Digitized  by  Google 


184 


FLUCTUATIONS  OP  RIBBON  TBADE. 


the  demand  oontmned  unabated ;  but  almost  tlie  moment  that 

tbe  general  peace  was  concluded,  it  ceased  as  suddenly  as  it 
had  arisen,  and  the  wliole  trade  collapsed  in  confusion  and 
distress,  materially  aggravated  by  the  simultaiieons  overstock- 
ing of  the  labour  market  in  coTisequence  of  the  disbanding''  of 
the  army.  It  was  a  time  of  failure  and  panic.  'J'he  larger 
manufacturers  were  for  the  most  part  heavily  indebted  to  the 
silk  brokers,  and  a  general  re-arrangement  ox  the  trade  ensaed, 
which  transferred  the  business  of  distributing  the  manufactured 
goods  from  the  hands  of  the  mannfactnrors  into  those  of  the 
large  silk  warehonscmen  in  London.  The  latter,  naturally, 
cared  only  to  buy  in  the  ehcapest  market,  and  thus  the 
channels  of  trade  were  opened  to  the  smaller  capitalists,  who 
had  previously  traded  at  a  greater  disadvantage  as  compared 
with  their  wealthier  rirals.  These  small  capitalists,  by  working 
themselves  and  employing  their  families,  were  able  to  produce 
g^oods  at  a  cheaper  rate  uian  their  competitors,  and  the  large 
manufectorers  soon  discovered  that  their  only  coarse  was  to 
employ  machinery,  and  to  take  upon  themselves  the  duties  of 
the  "  niulertaker/'  Machinery  was  accordingly  })ur(  hased ; 
the  "  throwing''  was  frequently  done  on  the  premises;  hand- 
loom  factories  were  built,  improved  engine  looms  procured, 
and  the  weaving  performed  by  journey  hands  under  the 
superintendence  of  a  foreman.  In  a  trade,  however,  liable  to 
such  sudden  fluctuations,  it  was  too  dangerous  to  embark  in 
such  an  outlay  as  would  provide  machinery  for  executing  the 
whole  of  the  ordors  tliat  mig-ht  bo  received.  The  best  and 
Bteadiest  journey  iiands^  therefore,  who  did  not  possess  looms, 
were  enabled  to  purchase  them,  and  supplied  with  work  from 
the  warehouses  with  the  preparatory  processes  abeady  in  a 
great  measure  performed.  This  was  called  the  "journey  hand 
system,'^  and  me  wearers,  known  at  the  present  day  as  "  out- 
door weavers,"  were  called  "  first  hand"  or  "  out-door  journey 
hands."  As  this  system  became  more  and  more  largely 
developed,  the  old  "  undertaking  system "  declined,  and  has 
now  long  been  almost  obsolete,  except  in  some  minor  depart- 
ments of  the  trade.  The  system  of  half-pay  apprenticeships 
was  still  continued,  and  the  trade  was  thrown  open  to  women 
as  well  as  men. 

The  number  of  returned  soldiers,  in  addition  to  those  who 
had  been  attracted  from  the  agricultural  districts  during  the 
"  big  pearl  tijne/'  still  kept  the  supply  of  labour  above  the 
demand,  and  prices  continued  their  downward  progress  for 
some  years  in  ispito  of  the  establishment  of  a  "  Weavers' 
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Provident  Union,"  in  1815,  which  mado  repeated  efforts  to 
resist  tlie  tendency.  One  resnlt  of  their  agitation  was  a 
meeting  between  three  deputies  of  the  weavers  and  three 
of  the  mannfactnrers^  in  September,  1816,  wben  another  list 

of  prices  was  agreed  on,  followed  by  the  success  usually 
attcrulant  on  endeavours  to  reverse  the  action  of  natunil  laws. 
A  movement  was  tlien  set  on  foot  to  put  a  stop  to  tlie  lialf-pay 
apprenticeship  .syatLLii  by  Act  of  Parliament,  and  to  eTiforco  the 
list  by  allowing  magistrateB  to  punish  infmctions  of  it  by  fiue 
or  imprisonment — in  fiK^t,  to  extend  the  Spitalfielda'  Act,  then 
in  operation,  to  Gorentry.  Host  of  the  manufacturers  joined 
in  the  movement,  and  an  active  agitation  on  the  subject  was 
kept  ahve  both  by  masters  uid  men.  Parliament,  however, 
wisely  declined  to  interfere  in  the  direction  desired,  but 
appointed  a  committee  to  enquire  into  the  general  condition  of 
the  silk  trade,  and  it  is  to  the  evidence  adduced  before  this 
committee  that  we  owe  the  repeal  of  the  Spitalfields'  Act 
itself,  in  1824.  But,  though  the  agitation  haled,  to  obtain  the 
support  of  the  Legislature,  it  was  still  able  at  least  partially  to 
obtain  its  objects  by  a  somewhat  singular  application  of  Lynch- 
law  known  as  "donkeying,"  i.e.,  setting  the  offender  astride 
an  ass  with  his  face  to  the  tail,  and  making  him  ride  in  progress 
through  tlic  mnh)  streets  of  the  city,  a  device  which,  assisted  by  a 
stron^i;;  teelint^  on  the  part  both  of  employers  and  employed, 
maintained  for  some  time  a  tolerably  general  observance  of  the 
list.  Still,  in  spite  of  every  effort,  infringements  of  the  list 
had  become  so  common  before  1819,  that  in  that  year  a  general 
strike  took  place.  A  meeting  of  manufacturers  was  held,  and 
a  new  list  was  published  on  August  17,  the  manufacturers  and 
weavers  uniting  and  subscribing  a  larg-e  sum  for  its  protection, 
whif'h  V  v  the  follo«Hng  spring  had  increased  to  no  less  than 
£lU,UUU.  This  organisation,  by  the  combination  laws  then  in 
force,  was  illegal,  and  an  adverse  verdict  at  Warwick  Assi/.ea 
was  the  death-blow  of  the  Association,  the  whole  of  the  reumin- 
ing  ftmds  of  which  were  handed  over  to  the  Street  Com- 
missioners for  paving  the  city.  Another  hst,  published  in 
1822,  brought  on  another  general  strike,  followed  by  the 
establishment  of  the  list  of  1819,  which  was  partially  observed 
till  182i,  when  it  was  abandoned  under  the  terrors  of  French 
competition. 

In  1824,  the  high  duty  on  raw  silk  was  reduced  to  one 
merely  nominal.  On  thrown  silk  it  was  reduced  by  one-half, 
and  the  admission  of  foreign  goods  was  made  legal  after 
July  5,  1626^  although  it  was  practically  deferred  for  some 
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time  longer.  The  jear  1826  was  one  of  disastrous  commercial 
ooUapse  alter  two  jrears  of  OTer-specnlation  and  over-prodac* 
tion.  A  new  list  for  the  "plain  engine"  trade  was  again 
agreed  on,  but  it  was  fonnfl  impossible  to  maintain  it  in  the 
teeth  of  French  competition,  and  it  was  again  abandoned  in 
1829.  In  1831,  the  manufacturers  announced  another 
reduction  of  prices,  which  was  again  followed  by  a  general 
strike.  Mr.  Beck  had  just  completed  a  new  factory,  not  on  a 
very  eztensiye  scale,  but  for  the  first  time  introducing  ateam 
as  the  motive  power.  During  the  strike  it  was  burnt  to  the 
ground  by  some  of  the  weavers,  and  the  employment  of  steam- 
power  was  deferred  for  the  next  lire  years.  A  meeting  between 
the  masters  and  rnt-n  was  lield,  and  sliortly  aftenvarda  a 
Maniitacturers^  Asxx-iation  was  t'ornied.  Tliree  hsts,  regulating" 
the  prices  for  work  in  the  plain  engiiie,  the  single  hand,  and  the 
Jacquard  looms^  were  drawn  up^  of  which  the  first  was  the  only 
one  observed.  The  second  was  almost  immediately  broken 
through,  the  third  was  abandoned,  and  in  1834  the  Association 
itself  was  broken  up.  In  this  year  another  strike  was  followed 
by  another  list,  which  was  ao'ain  broken  thronorh,  and  followed 
by  another  strike.  In  lHo5  the  last  list  ever  established  was 
promulgated,  and  continued  to  form  the  acknowledged  basis  of 
prices  in  the  plain  engine  weaving  till  the  collapse  of  the  trade 
in  1860,  the  Jacquard  and  single  hand  weavers  never  having 
enjoyed  the  very  questionable  benefit  of  a  list  unce  1832. 

The  burning  of  Mr.  Beck's  factory,  in  1831,  was  followed 
by  its  natural  results.  Steam  power  was  applied  to  the  looms 
at  T.eck,  Congleton,  and  Derby,  and  the  Corcntry  operatives 
began  to  feel  that  foreign  competition  was  by  no  means  so 
dangerous  as  the  one  they  had  created  for  themselves  nearer 
home.  A  company  was  established  and  a  new  steam  factory 
erected,  but  owing  to  some  disagreement  among  the  partners 
a  considerable  delay  occurred  before  operations  were  actually 
commenced.  It  was  afterwwds  started  in  other  hands,  and 
individual  manufacturers  were  not  slow  in  following  the 
exara])le,  a  Mr.  Day  reudering  himself  partieularly  unpopidar 
by  introducing  in  his  factory  not  only  the  ein])loynient  of 
steam  power,  but  the  system  of  weekly  wages,  and  sundry 
other  innovations  in  the  management  of  the  looms. 

In  1832,  a  Committee  of  the  House  of  Commons  was 
appointed  to  enquire  into  the  condition  of  the  silk  manufactures 
of  the  country.  The  manufacturers  declaimed  fiercely  against 
the  importation  of  Frciu'Ii  goods,  and  declared  that  nothing 
short  of  absolute  prohibition  and  stricter  customs'  regulations 
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could  produce  any  effect  on  tlie  obstinate  preference  of  English 
ladies  for  IVench  ribbons,  or  save  the  prodaoera  of  flie  English 
goods  from  immediate  rain.  Tbe  committee  listened  with 
oomposnre  to  their  statements  and  did  nothing.  The  next 
year  and  the  next  the  manufacturers  reiterated  their  grieyances, 
but  Parliament  still  maintained  its  judicious  ohstinacv.  Tn 
1832,  it  was  confidently  asserted  that  stenm  ronld  never  be 
profitably  applied  to  the  nianiifiicturo  of  ribbou,  and  even  so 
late  as  1838  the  highest  authorities  in  the  trade  decided  that  a 
good  ribbon  could  never  be  made  by  steam  so  economically  as 
by  hand.  Events  proved  that  the  highest  anthorities  in  the 
trade  had  yet  to  learn  the  direction  in  which  their  own  true 
interests  lay.  In  the  twenty  years  between  1838  and  1858, 
the  steam  fnrtory  system  develo{)od  itself  witli  continually 
increasing  rapidity  and  energy,  and  the  a])[)lii  nh'on  of  steam 
power  to  ribbon  weaving,  first  ])rouounced  impossible  and  then 
unprotitable  by  practical  men,  was  found  to  be  an  inevitable 
practical  necessity.  A  temporary  relapse  followed,  in  1808, 
bnt  the  last  two  years  have  shown  distinctly  that  the  progress 
was  only  checked  to  recommence  with  redoubled  vigour,  and 
the  silk  trade  of  Coventry  at  the  present  time  is  at  once  more 
healthy  and  more  extensive  than  at  any  previous  period.  Up 
to  1858,  from  the  time  that  steam  power  had  been  introduced 
into  the  factories,  everv  now  factory  had  been  filled  with  a 
better  class  of  looms  both  in  size  and  construction.  The 
power-loom  of  1858  was  not  only  more  than  double  the  size  of 
that  of  1648,  bnt  the  weaver  conld  also  make  doable  the  length 
of  ribbon  per  shnttle.  The  out-door  weavers  followed  the 
example  of  the  large  manufacturers.  Before  the  crisis  of  1858, 
the  old  hand-looms  had  been  almost  entirely  abandoned  for  the 
best  of  power  looms,  and  cnfiMge  factories  had  been 

erected  by  the  score,  one  steam  engine  supplying  tlie  motive 
power  to  an  extensive  group.  In  18 1-2,  the  old  Weavers' 
Association  had  been  reorganised,  and  the  factory  operatives 
bad  formed  another  in  1850.  But  the  change  from  the  old 
system  to  the  new  could  not  be  brought  about  without  pro- 
ducing results  which  told  heavily  for  a  time  on  the  interests 
both  of  masters  and  of  men.  As  one  manufacturer  after  another 
adopted  the  factory  system  and  erected  larger  works  and  more 
eflTective  machinery  than  his  predecessors,  he  was  able  to  pay 
higher  wages  to  experienced  hands  than  the  pu  olits  of  older 
and  smaller  looms  could  allurd.  The  hands  at  the  old  factories 
demanded  an  equal  advance,  and  if  their  demand  was  not 
complied  with^  strudk  work;  the  circnmstanoes  under  which 
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these  strikes  were  made  rendering  them  generally  successful. 
Advance  after  advance  was  made  dj  tho  proprietors  of  the  old 
factories  ontil  it  became  impossible  to  compete  any  longer  with 

the  "  new  men/'  and  a  return  to  piecework  at  list-prices  was 

proposed.  To  this  proposal  tho  factor}'-  weavers  agreed,  and 
both  systems  woro  for  some  time  Avorked  simnltancou'^ly ,  the 
old  fiictories  paying  by  tho  piece^  and  the  new  by  weekly 
wages. 

In  1858^  it  became  dear  that>  unless  a  Te-amngement  of 
the  new  factory  prices  could  be  made,  the  list  must  be  reduced. 
A  dispute  between  the  piece-work  manufacturers  and  their  men 

was  followed  by  a  proposal  from  tho  out-door  weavers  for  a 
general  return  to  the  piece-work  ay  stem  throughout  tlie  district. 
This  proposal  was  resisted  by  tho  manufacturers  wlio  paid 
weekly  wages,  and  the  men  were  threatened  with  a  lock-out,  if 
any  attempt  were  made  to  enforce  it.  A  notice  of  Htrike  was 
given  at  one  factory  and  a  general  lock-out  followed.  Komi- 
naUjj  the  weavers  won  the  day.  A  conference  was  held,  and  a 
list  was  drawn  up ;  but  it  was  soon  found  that  the  out-door 
weavers,  who  employed  hands  to  work  their  looms,  refused  to 
observe  the  conditions  imposed  on  the  largo  factory  occupiers, 
and  supplied  certain  classes  of  goods  at  pricp^^  with  which  the 
manufacturers  bound  by  the  list  prices  cuuUi  not  protend  to 
compete.  Trade  iu  general  was  slack,  and  the  lemuval  of  all 
restrictions  on  foreign  competition,  effected  by  the  operation  of 
the  commercial  treaty  with  France  supervening  on  an  inevitable 
crisis,  materially  aggravated  the  temporary  distress. 

The  greater  part  of  tho  factories  came  to  a  stand-still.  The 
manufacturers  wlio  were  not  occupiers  of  factories,  announced 
their  intention  of  disregarding  the  list,  and  a  general  strike  of 
all  the  weavers  in  the  district  followed.  After  eight  weeks,  tho 
strike  ended  in  the  total  defeat  of  the  weavers,  tho  abandon- 
ment of  all  trade  regulations  whatever,  and  the  utter  prostration 
of  the  old  system.  From  that  day  to  this  no  list  has  been 
reoogpused.  The  labour  market  is  free,  and  the  renewed^, 
prosperity  of  the  manufacture  is  more  firmly  established  than 
coTild  possilily  bo  the  case  uuder  any  system  of  protection, 
either  by  Government  or  trade  associations. 

A  list,"  in  fact,  which  tho  weavers  used  to  consider  tho 
universal  panacea  for  artisan  distress,  has  now  become  a 
practical  impossibility.  The  fluctuations  to  which  the  ribbon 
trade  is  continually  hable,  the  constant  change  in  the  character 
of  tho  article  manufactured,  tho  inuumerahlo  gradations  in 
style,  texture,  andquality,denoAaded  by  diii'erent  manufacturers. 
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to  meet  the  ever  varying  caprices  of  particnlar  classes  of 
consumers ;  the  division  of  the  weavers  thenisclves  into  two 
distinct  classes,  a  town  class  and  a  euuiitry  class,  diiruring 
materially  in  requirements  and  habits,  and  consequently 
governed  by  a  different  stondard  of  wag^os^-^the  yanety  of 
Bystems  on  which  the  trade  is  conducted,  the  large  steampower 
factory  Bystem,  the  cottaf^^o  factory  system,  side  by  side  witih 
the  ont-door  a-la-bar,  hand,  and  sin]^le-hand  weavers, — the 
admission  of  male  and  female  operatives  alike  into  the  trade  ; 
tlie  continual  improvements  introduced  iu  tlie  machinery,  all 
forbid  the  possibility  of  ascertaining- and  establishinff  any  lixed 
and  dehnite  scale  of  prices.  The  weavers,  generally,  still 
hanker  after  a  ''list/'  bat  the  experience  they  have  gained 
since  1860^  has  at  least  demonstrated  that  their  prosperity  by 
no  means  depends  on  their  obtaining  one,  and  it  is  to  be  hoped^ 
that  we  have  at  last  seen  the  end  of  the  disastrous  attempts  SO 
often  renewed  to  establish  a  system  for  the  rcii^ulation  of  wages, 
which  can  hardly  ever  be  otherwise  than  either  superfluous  o^ 
unjust. 

Many  of  the  foregoing  facts  in  reference  to  the  strikes  in  the 
ribbon  trade  are  taken  from  a  remarkably  able  local  pamphlet^ 
pabliahed  in  1861,  by  Mr.  (jeorge  Hall,  a  working  weaver,  who 
has  since  emigrated  to  Brisbane.  It  was  written  with  a  view 
to  the  establishment  of  a  Coort  of  Conciliation  and  Arbitration 
between  masters  and  men,  an  idea  higldy  popular  at  the  time, 
and  still  a  favonrite  witli  theorists  of  a  certain  school.  The 
judicious  intorlbrcDce  of  jsiicli  a  body  might  very  possibly  on 
some  occasions  produce  a  bonehcial  effect,  but  when  called 
upon  to  adjudicate  in  case  of  a  strike,  it  would  nearly  always 
labour  nnder  the  disadvantage  of  having  to  deal  with  certain 
elements  entirely  beyond  its  control.  We  have  leamt  by 
experience  that  commerce  thrives  best  on  a  ^niniTinn^m  of  legis- 
ladon,  and  it  is  hard  to  understand  how  a  transfer  of  the 
powers  of  legislation  to  a  less  competent  authority  can  render 
their  exorcise  desirable.  If  there  is  one  thing  clearer  than 
another  in  the  history  of  commerce,  it  is  that  neither  masters 
nor  men  have  generally  known  their  own  true  interests,  and 
that  what  they  expected  to  be  their  min  has  almost  always 
turned  to  their  ultimate  advantage.  Any  tribunal,  therefore^ 
composed  of  masters  and  men  in  any  particular  trade,  may 
fairly  be  expected  to  take  a  less  correct  view  of  their  own 
interests  than  the  n-cncral  LepKslature  of  the  conntry ;  and  its 
decisions,  could  they  he  enforced,  would  in  man}',  probaldy 
mobt  cases^  prove  even  more  disastrous  than  direct  protective 
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legislation.  When  to  this  circumstauce  is  added  the  difficulty 
of  enforcing  such  deciisions,  owing  to  the  obstinate  persistency 
of  the  laws  of  nature,  the  policy  of  establishing  tribunals  of 
ihe  kind  may  well  be  donbtod.  The  "straggle  ror  existence^" 
of  which  strikes  are  the  outward  exponent,  has  always  steadily 
refused  to  abate  at  the  bidding  of  Acts  of  Parliament,  and 
there  seems  little  rcnson  to  hope  that  it  would  be  more  amen* 
able  to  Courts  of  Arbitration. 

Amonof  the  mjuiy  vicissitudes  which  the  ribbon  trade  has 
undergone  during  the  last  few  years,  few  are  more  remarkable 
than  mose  consequent  on  the  discoyery  of  the  aniline  dyes. 
Owing  to  the  great  beanty  and  variety  of  the  colours  produced 
by  these  dyes,  perfectly  plain  ribbons  have  aim  >f  completely 
superseded  the  old  elaborately  figured  fabrics   in  popular 
estimation.     The  permanence  of  the  dye  and  the  perfection 
now  utraiued  in  the  manufacture  of  the  ribbon  have  also 
tended  to  influence  fashion  in  the  same  direction,  the  tigures 
on  the  old  ribbons  to  some  extent  concealing  from  observation 
the  fugitive  nature  of  some  of  the  dyes  employed,  even  after 
they  had  changed  hae,  as  well  as  minor  imperfections  in  the 
weaving.    Now  that  silk  can  be  dyed  in  colours  surpassing  the 
old  tints  not  only  in  brilliance  but  in  permanence,  and  a  per- 
fectly plain  ribbon  can  be  woven  iu  which  the  most  practised 
eye  can  detect  no  imperfection,  there  exists  no  longer  any 
practical  hindrance  to  the  production  of  unfigured  fabrics  for 
which  modern  taste  has  created  an  abundant  demand.  The 
dyeing  business  has,  as  may  be  supposed,  undergone  a  com- 
plete metamorphosis.    The  colours  now  produced  at  Coventry 
are  fully  equal  to  those  of  any  of  their  rivals,  British  or  foreign, 
and  the  already  almost  innumerable  new  pinks  and  purples, 
blues  and  <rroens,  reds  and  yellows,  are  almost  daily  increased 
by  the  addition  of  some  novel  variety  of  shade  or  tint.  The 
only  dye  in  which   Coventry  was   formerly   surpassed  by 
Manchester  was  black.   The  new  dye  works  of  Mr.  Botheram, 
however,  have  supplied  the  defect,  and  the  manufEustnrer  need 
no  longer  go  beyond  the  limits  of  the  city  to  discover  dyes  and 
dyers  fully  equal  to  an^  in  Europe.    The  old  fixed  belief  in 
the  superiority  of  certam  foreign  dyes  is,  however,  not  yet 
altogether  exploded.    A  small  proportion  of  silk  still  finds  its 
way  from  Coventry  to  Milan,  Lyons,  and  St.  Eticnne  to  be 
dyed,  but  the  (quantity  diminishes  every  year,  and  in  all  pro- 
bability even  this  smaU  traffic  will  cease  when  the  Paris  Exhi- 
bition of  1867  has  shown  the  true  relative  merits  of  English 
and  foreign  workmanship.   One  result  of  the  preference  for 
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plain  ribljons  has  been  immensely  to  diminish  the  number  of 
Jacquard  looms  in  Coventry.     The  Jacquard  loom  found  its 
way  to  Coventry  very  shortly  after  its  first  introdnction  to 
England  in  1820,  the  first  factory  at  which  it  was  employed 
bein^  that  of  Mrs.  Dresser.    In  1828  there  were  five  Jacquard 
looms  in  Coventry;  in  1832  there  were  600  j  and  in  1838,  in- 
cluding those  in  the  neighbouring  villages,  no  less  than  2,228. 
The  increase  in  their  number  continued,  thougli  not  at  the 
Bamo  rate,  down  to  1<'^58.    Since  that  time  the  mortality  among 
them  has  been  imiuuiise.    lu  iact,  out  of  about  3,000  looms 
now  employed  in  the  ribbon  trade  in  the  city^  it  is  cslculated 
Uiat  the  number  of  Jacqnards  does  not  greatly  exceed  100^ 
probably  not  less  than  2,000  having  been  destroyed  or  disposed 
of  since  1858.    It  must  not  be  snppo^^cd,  however^  that  the 
machinery  now  employed  is  inferior  to  that  prcvionslr  in  use. 
The  old  single-hand  looms  had  been  almost  superseded  by  the 
Dutch  engine  looms  before  1812,  and  these  again  ■svere  super- 
seded to  an  even  greater  extent  by  the  a-lu-bar  looms,  which 
first  became  general  in  the  lactories  about  1850,  though  intro- 
dnced  ten  years  before  in  the  first  steam  factory.    For  some 
years  there  were  only  eight  others  in  the  city,  and  it  was  not 
till  1 857  that  they  were  adopted  by  the  out-door  weavers .  lliey 
have  now  almost  driven  the  etigine  looms  from  the  field,  and 
at  the  ])resent  lime  the  old  single-hand  looms  outmmibcr  the 
Dutch  engines  by  which  they  were  originally  .superseded. 
This  apparent  anomaly  is  accounted  for  by  the  circumstance 
that  the  hand  looms,  about  150  or  200  of  which  still  survive 
in  the  country  districts,  offer  certain  facilities  for  making 
tartans  and  other  ribbons  requiring  a  great  number  of  different 
coloured  shoots  which  are  not  possessed  either  by  the  Dutch 
or  the  a-la-bar  engines. 

Tlie  n-la-bar  engines  now  in  use  are  of  very  various  degrees 
of  excellence.  The  best  now  in  use  in  Coventry  were  buiit  at 
Basle,  in  Switzerland,  the  castings  for  them  being  made  at 
Mulhausen.  At  Basle  an  immense  establishment  has  been  for 
several  years  in  existence  where  looms  are  manufactured  by 
machinery  on  the  interchangeable  principle  now  adopted  in 
this  country  in  the  manufacture  of  small  arms,  though  not 
carried  out  in  such  complete  detail,  and  with  less  efiectiye 
machinery.  The  Basle  looms  are  mostly  Jactjuards,  with  two, 
three,  or  four  sets  of  shuttles,  and  work  up  to  a  very  high 
speed,  24  dy  and  80  dy  looms  working  at  a  rate  of  from  85 
to  00,  and  narrower  widths  from  100  to  120  shoots  per  minute 
without  difficulty.   On  the  whole^  they  are  superior  to  the 
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looms  of  Lyons,  St.  Etieuuo,  and  St.  Chamond,  and  arc  only 
surpassed,  if  they  are  surpassed,  by  the  patent  looms  of  Mens. 
David,  erected  at  Dnni^ies. 

Under  the  present  trade  ammgements,  the  raw  silk  im- 
ported by  the  merchants  passes  into  tiie  hands  of  the  silk 
brokers  for  sale  to  the  silkmen^  in  whose  hands  it  undergoes 
the  first  process  of  maniifnf^nro,  spinning,  or  throwing,  in 
order  to  pi-oparo  it  for  weaving.  The  manufacturr  r  ]>urehase3 
it  ot  the  silkman,  has  it  dyed  and  woven,  and  disposes  of  it  to 
the  silk  merchants  of  London  and  Manchester,  who  in  turn 
distribute  it  to  the  trade^  the  manufaotorers  haying  no  direct 
dealings  with  any  retail  houses.  In  transactions  between  the 
manufacturers  and  the  silkmen,  monthly  accounts  anl  two- 
month  bills  have  taken  the  place  of  the  five-month  bills^  onoe 
universal,  and  tlie  whole  business  is  now  probably  on  a  sounder 
footing  than  at  any  previous  period. 

AVith  regard  to  the  matenal  itself,  the  Italian  organzines 
still  maintain  their  old  superiority,  China  still  sends  its  unfail- 
ing supply  of  Taatlee  and  Taysaam,  and  Bengal  still  fiimiahes 
a  large  amount  of  inferior  quality,  although  a  manifest  improve- 
ment is  perceptible  on  the  India  silk  of  former  days.  The 
principal  innovations  of  late  years  are  the  introduction  of  Japan 
silk  into  the  market,  and  the  almost  total  disappearance  of  the 
'^Furkey  silk,  iirussa  shoot— once  highly  popular  and  comrnand- 
ing  a  price  cqnal  to  that  of  Italian  shoot — being  now  com- 
paratively unknown.  With  regard  to  the  Japan  silk,  which 
was  only  introduced  about  four  years  ago  when  the  commercial 
treaty  with  that  country  came  into  operation,  opinions  differ 
widely,  one  manufacturer  condemning  it  in  unmeasured  terms, 
while  another  considers  it  superior  even  to  the  Itahan  for  fine 
warps.  Some  samples  of  it  certainly  are  of  admirable  quality, 
but  the  trade  in  it  has  perhaps  hardly  been  hitherto  snttieiently 
extensive  and  long  established  to  determine  correctly  the  value 
of  the  general  average.  The  price  it  commands  is  the  best 
test  of  its  real  value  to  the  manufacturer.  In  the  raw  state, 
the  best  Japan  at  the  present  time  (March,  1866,)  may  be 
taken  as  worth  about  36iv.,  tibe  best  China  about  359.,  and  the 
best  Italian  al)()ut  45«.  per  lb.  The  price  of  all  silks  has 
considerably  advanced  of  late  years.  In  the  **  year  of  Revolu- 
tions,^' 1818,  best  Italian  silk  was  only  worth  6d.,  in  1808 
it  was  worth  100^.  per  lb.,  the  general  average  of  late  years 
being  about  288.  per  lb. 

Under  the  present  system,  the  fifcctory  weavers  are  almost 
nmversally  paid  b  j  the  week,  the  wages  of  average  hands  under 
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the  recent  advance  being  from  about  13«.  to  about  19if.  per 
week.  In  addition  to  their  regular  wages^  tbej  are  {Mud 
preminmB  on  finislimg  the  pieces  of  work,  we  amount  yarying 
according  to  the  time  occupied.  The  wages  of  an  expert  hand 
will  thus  generally  range  from  25a.  to  28$,  per  week,  while 
tbn«f«  sslnwer  and  less  slsilfnl  receive  proportionally  less. 
Practically,  the  system  is  equivalent  to  payment  by  the  piece 
with  a  tixed  minimum.  Any  time  lost  by  the  worlviiuia 
is  deducted  from  his  weekly  wages;  any  time  j^aiued  by 
executing  the  work  quickly  is  paid  for  in  the  premium.  The 
wages  of  females  in  the  jfiutoriea  range  from  about  7».  to 
about  lOf.  per  week^  and  for  both  male  and  female  operatiyes 
the  wages  of  out-door  workers  maintain  about  the  same 
general  level. 

At  the  time  of  the  collapse  of  the  trade,  when  public  sub- 
scriptions were  raised  and  other  more  questionable  methods 
resorted  to  for  the  relief  of  the  "  Coventry  distress,"  a  scheme 
of  emigration  was  set  on  foot  which  drafted  out  of  the  city  a 
large  proportion  of  the  best  and  most  provident  workmen,  and 
an  internal  emigration  also  took  place  to  other  localities  in 
England  where  weaving  is  carried  on.  The  census  of  1861 
g^ves  3,207  males,  and  0,965  females  as  tlie  total  number  of 
those  employed  in  the  silk  and  ribbon  mauufarture  in  the  city 
of  Coventry.  This  number  is  now  greatly  reduced,  but  it  is 
difficult  to  obtain  any  accurate  statistics.  Last  year  the 
number  of  males  was  estimated  by  the  Weavers'  Committee 
from  careful  enquiry  at  about  2,000^  and  of  females  at  aibout 
4ij000 1  but  there  is  reason  to  believe  that  at  the  present  time 
^ese  figures  are  considerably  under  the  mark,  especially  with 
r^^rd  to  females. 

The  prejudice  against  the  factory  system  still  exists  in  the 
minds  of  the  weavers,  though  by  no  means  in  so  intense  a  form 
as  twenty  or  even  ten  years  ago.  One  result  of  this  feeling 
on  tiiu  lirst  establishment  of  the  system  was,  that  the  worst 
dasses  of  weaveis  foond  tiieir  way  mto  the  factories  while  the 
more  respectable  portion  held  strictly  aloof.  A  broad  distinc- 
tion was  thus  shortly  created  between  the  &otory  and  out-door 
weavers,  founded,  not  on  prejudice,  but  on  fact.  The  order 
and  regularity,  however,  of  tlie  factory  system  has,  in  the 
course  of  ^^cnrs,  produced  a  marked  result  on  the  character  of 
the  workpeople  subjected  to  it.  By  degrees  the  worst  classes 
have  been  eliminated  from  the  factories,  while  many  of  those 
who  formerly  stood  aloof  have  been  attracted  into  them.  They 
now^  therefore,  employ  the  great  bulk  of  what  ^ay  be  termed 

V 


Digitized  by  Google 


194 


IMPEOVED  DESIGNS. — rEENCH  COMPETITION. 


tiie  middle  clasies  of  weavera^  the  highest  and  the  lowest  being 
now  to  be  found  among  the  ont-door  operatiyes. 

The  present  preference  for  perfectly  plain  ribbons  has  left 
for  a  time  the  skill  and  talents  of  the  ribbon  designer  in 

abeyance,  l»iit  it  would  be  nnjnst  to  close  n  notice  of  the 
Coventry  ribbuu  •  manufacture  without  nny  reference  to  the 
marked  improvemeut  visible  in  the  designs  of  English  ribbons 
in  late  years.  Much  of  this  desirable  result  is  no  doubt  due  to 
the  School  of  Design,  which  has  for  many  years  been  ably 
presided  over  hj  aartists  of  acknowledged  talent,  and  liberally 
supported  by  the  manufacturers.  Jast  at  present  tbe  beneficial 
effect  of  its  establishment  is  felt  more  by  the  watch  manufac- 
turers than  the  ribbon  manufactnrovs ;  but  there  are  not  wanting 
symptoms  to  sliow  that  before  long  the  services  of  the  ribbon 
designer  will  again  be  called  into  energetic  activity. 

When  the  cry  of  Coventry  distress  was  still  ringing  in  the 
nation^s  ears,  it  was  very  generaUy  beUeved  that  the  disastrona 
condition  of  the  ribbon  trade  was  dne  to  the  commercial  treaty 
then  lately  concluded  with  France.  The  foregoing  statement 
of  facts  shows  how  very  small  a  portion  of  the  distress  was  due 
to  this  cause.  ForriLm  rompetition,  indeed,  or  ratlu^r  the 
terror  of  foreisfn  competition,  may  have  somewhat  hastened 
the  crisis,  but  the  crisis  itself  was  inevitable,  and  would  have 
been  equally  disastrous  had  the  French  treaty  never  been 
concluded.  On  the  other  hand,  while  the  direct  competition 
of  the  produce  of  French  looms  can  hardly  be  said  to  be  felt  by 
the  Coventry  manufacturer,  the  indirect  competition  prodaced 
by  abolishing  the  restrictions  oti  trade  has  nndonbtedly  been 
the  mainspring-  of  tlie  renewal  of  his  prosperity  on  a  sounder 
and  more  endurin'ji^  basis. 

Of  tho  other  trades  of  Coventry  it  is  unnecessary  to  speak 
at  length,  as  none  of  tibiem  are  peooliar  to  the  cxtj,  and  their 
history  in  Coventry  is  practically  the  same  as  their  history 
elsewhere.  The  induatiy  which  employs  the  greatest  number 
of  hands  next  to  ribbon  weaving  is  watch  making,  a  branch  of 
trade  that  seems  to  }invf»  settled  in  Coventry  about  a  centnry 
ago.  The  following  census,  carefully  compiled  by  one  of  tho 
benefit  societies  in  1861,  shows  the  number  of  hands  employed 
in  each  department  of  the  trade  at  that  time,  and,  although  a 
oonsidorable  increase  has  taken  place,  is  stOl  approximately 
oorrect.  The  Gtovemment  census  of  1861  gives  1,943  males, 
tittd  68  females,  as  the  numbers  employed  in  watch  making  in 
Coventry,  a  result  very  nearly  coinciding  with  that  here 
exhibited* 
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Ceiunis  of  the  Coventrirwtttcli  trade^  1861 

Mannfactarera   90 

Finishers   794 

Motioners   74 

Jewellers   72 

IQngraverB  «    .  82 

Gilders   28 

Springers   42 

Case  Makers   88 

Gap    86 

Hand     „   8 

Index    6 

Pallet     „   8 

Balance    15 

THal        „   88 

Pendant  „   3 

Glass             .   4 

EBCapemeni  Makers   17 

Movement       „   11 

Engine  Tamers   18 

Joint  Finishers   4 

Fuzee  Gutters   4 

Qerks   8 

1,340 

Apprentices  667 

Females  30 

2,087 

A  number  of  interesting  pnrticular?!  relative  to  the  watch 
trade  are  to  be  found  in  the  i'uriiamentary  Return  on  "  "Watch 
Cases  and  Watches  "  moved  for  by  Sir  Joseph  Paxton,  and 
printed  in  1864 ;  but  the  statistics  given  offer  no  means  of 
comparing  the  trade  of  Goventiy  with  that  of  other  localities. 

Nearly  all  the  new  manufactaies  in  Coventry  are  of  textile 
&brics,  and  were  introduced  on  the  collapse  of  the  ribbon  trade 
in  1858.  Among  them  may  be  mentioned  worsted  weaving", 
elastic  weaving,  and  the  manufactures  of  Bradford  mixed  good.s, 
cambric  frillings,  and  gimp  trimmings,  both  the  latter  now 
employing  a  considerable  number  of  Jacquard  looms.  Cambric 
frilling  was  firet  introduced  by  Mr.  Cash^  and  a  modification  of 
Ids  invention  has  since  been  succesafully  empl<^ed  by  Messrs. 
Browettj  who  are  alsothepiindpal  manu&otm^ersof  the  various 
khids  of  trimming.     Cotton  has  long  been*  used  in  the 


Digitized  by  Google 


196 


WAEWICK8H1EE  ^OTION  MANLl AcTURES, 


mannfacfcure  of  certain  deBcriptionB  of  libbon^  and  jike 
mannfactore  of  Bradford  goods  of  mixed  cotton  and  wool 
appears  to  be  now  finnly  established  in  (yoventrj.  Whether 

tne  TiiJinufacfuro  of  purely  cotton  ^ods  can  be  successfully 
prosecuted  in  tho  Midlands  appears  to  bo  still  an  open  question. 
Attempts  in  this  direction  have  been  made  in  Coventry,  and  a 
cotton  factory  is  now  in  operation  at  Isimtiatou ;  but  the 
lesoltB  lutherto  obtained  can  hardly  be  said  io  hare  established 
the  sncoess  of  the  ei^riment.  Few  materials  are  so  dependent 
as  cotton  on  conditions  of  climate,  and  it  is  said  that  the 
damper  atmospbere  of  Lancashire  gives  that  part  of  the 
kingdo!n  a  derided  advantage  over  other  districts  in  this 
particular  manulacture.  The  truth  of  this  statement,  how- 
ever, has  not  yet  been  conclusively  proved,  and  even  if  trne, 
it  by  no  means  follow:^  liiat  ilio  midland  districts  may  not 
possess  an  advantage  over  Lancashire  in  another  direction 
more  than  equiyalent  to  the  disadvantage  of  a  drier  climate. 
Be  the  result  of  this  particular  experimenti  however,  what  it 
may,  Coventry  has  now  fairly  entered  on  a  new  career  of 
commercial  prosperity,  and  promises  at  no  distant  day  to  bo 
tho  principal  centre  not  only  of  the  ribbon  trade,  but  of  many 
other  textile  manufactures  in  which  the  skill  and  industry  of 
her  weavers  can  be  tui*ned  to  pro^table  account. 
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Nbxdles  of  some  kind  or  other  Ziave  been  in  nee  from  some 
imassignable  date  in  the  pre-hiBtoric  ages  downwards  to  the 
present  time^  the  invention,  in  all  probability,  having  pre- 
ceded even  diat  of  woven  febrics.     The  history  of  the  steel 

needle^  however^  wliicli  in  every  civilised  country  has  now  long 
superseded  the  enrlier  clumsier  implement  of  wootl,  bone, 
bronze^  or  even  of  gold,  belongs,  in  Europe  at  least,  to  ages 
far  less  remote,  and  the  processes  of  the  manuiacture  now 
employed  have  almost  all  been  introduced  within  the  memory 
of  the  present  ^^eration.  The  Moors  wonld  appear  to  have 
been  the  first  introdncers  of  the  steel  needle  into  Europe, 
althongli,  as  in  the  case  of  so  many  other  inventions,  the 
Qiinese  claim  to  have  used  it  ft'om  time  immemorial. 

The  so-called  "Indian/'  wlio  made  needles  in  London 
in  1545,  was  probably  the  same  "  Spanish  negro,"  or  Moor, 
wlio,  according  to  Stow,  sold  steel  needles  in  Chenpside,  and 
in  busy  parts  of  London  in  tiio  reign  of  Queen  jMary.  With 
him,  however,  so  fkr  as  this  country  is  concerned,  the  secret 
of  tiie  mann&cture  died,  although  still  preserved  amon^  the 
French  and  Genmms,  who  had  also  learnt  it  from  the  Spaniards. 
EHas  Krause,  a  German,  was  the  first  to  revive  the  nuuiufactnre 
in  England,  in  the  time  of  Elizabeth  ;  and  other  nocdlemakers 
are  said  to  have  come  over  to  England  from  Normandy  and 
other  parts  of  France  during  the  same  reign.  In  1050,  accord- 
ing to  a  tradition,  the  needle  trade  was  established  at  Long 
Crendon,  by  Christopher  Greening  and  his  family.  They  had 
probably  journeyed  thither  from  London,  where  the  needle- 
makers  had  now  become  a  nxmicrous  body,  and  where,  on 
the  10th  of  November,  six  years  later,  they  were  incorpo- 
rated, and  received  armorial  distinctions.   In  accordance  with 
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puritanical  ideas  of  heraldry,  the  first  crest  of  the  Needle- 
makers'  Company  was  the  "  Tree  of  Knowledge  of  good  and 
evil,"  with  the  ser])ent  entwined  around  it  ;  but,  at  a  later 
period,  they  adopted  a  Moor's  head,  wreathed,  in  allusion  to 
the  first  introdactioii  of  the  trade.  Their  shield  may  be 
described  thns : — On  a  field  vert,  three  needles  argent,  dncally 
crowned  or ;  supporters,  Adam  and  Eve*  Iiegend :  "l^ayseWM 
fig  leaves  togeiiier  and  made  themselves  aprons" 

From  Long  Crendon  the  needlemakers  seem  to  have  tra- 
velled north-westerly,  sojourning  awhile  at  Alcester,  and  finally 
collecting  around  Studleyand  Redditch.  Why  the  trade  phould 
have  moved  into  these  localities  is  not  clear.  It  is  true  that  at 
liong  Crendon  there  is  no  water  power,  while  it  is  plentifnl 
between  Aloester  and  Bedditch.  Around  Bedditch  are  mills 
which  date  from  monastic  times,  and  great  dams,  no  longer 
used,  are  to  be  found  between  this  town  and  Alvechurch.  Emery 
stones,  also,  so  needful  to  the  scourer,  arc  found  plentifully  in 
the  neighbourhood.  But  water  power  can  hardly  have  been 
the  inducement  that  brought  the  needle  trade  into  this  neigh- 
bourhood; for  the  first  mills  used  in  the  trade  were  horse- 
mills,  one  of  this  kind  having  been  established  in  1700  at 
Studley,  for  the  pointing  and  scooring  of  needles,  two  pro- 
cesses for  which  the  ud  of  mill  power  was  most  required. 
Before  this  time  needles  were  scoured  by  being  wrapped  up 
in  buckram,  with  cmcry-dust  and  olive  oil,  and  rolled  back- 
wards and  forwards  under  tlio  feet  of  the  workman  as  he 
sat  at  work  at  some  other  process.  Another  horse-mill  was 
Boon  after  set  up  at  Samboume,  a  village  near  Studley,  now 
locally  &mon8  for  its  mighty  oak.  Bnt,  after  a  while,  part 
cf  an  old  flonr  mill,  on  the  Arrow,  was  fitted  np  for  the 
pointing  and  scouring  of  needles,  and  horse-mills  soon  became 
things  of  the  ])ast.  As  tlu?  trade  of  the  district  increased,  other 
flr>nr  mills  were  altennl  in  the  smno  way,  and  at  length  the 
intruding  pointers  and  scourers  ahnost  expelled  the  millers 
from  the  neighbourhood ;  yet  all  who  wanted  water  power 
could  not  get  it,  and  these  endeavoured  to  find  sabstitutes. 
The  steam  engine  was  not  yet  invented ;  bnt  a  Mr.  Seward,  a 
man  of  wealth  and  inflaence,  sixty  years  of  age,  endeavoured 
to  sup})ly  the  power  requisite  by  means  of  a  singular  kind  of 
windmill,  having  sails  inside,  Mit ended  to  be  {u  tcd  upon  1>\' 
the  wind  blowing  through  long,  najTOW,  window-like  openings 
all  round  the  building. 

Previous  to  the  year  1503,  the  wire  for  the  making  of 
eedles  was  imported  from  Spain  and  Germany.    For  a  con- 
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siderable  time  nit  or  tliis  date  the  needle  makers  drew  tlieir 
own  wire,  and  of  this  wire  was  made  a  kind  of  needle  now 
extinct — the  square-eyed  needle.  In  the  then  mde  state  of 
the  mannfacture  the  sqoare-eye  was  the  most  easily  made. 
It  was  punched  through  wipe  Cut  to  the  length  of  the  intended 
needle,  and  flattened  at  one  end  to  reci  ivc  the  eye.  Such 
needles  would  be  much  dearer  than  thoso  of  the  present  day; 
anil,  if  we  consider  that  in  remote  villages  the  opportunity 
of  ljuying  needles  occurred  perhaps  but  ouce  or  twice  a  year, 
at  some  neighbouring  fair,  we  shall  not  deem  the  plot  of 
"  Gammer  Gorton's  Needle''  quite  so  trivial  as  it  first  appears 
to  the  modem  reader,  or  he  surprised  to  find  a  whole 
household  disordei  id  by  the  loss  of  so  scarce,  as  well  as  useful, 
an  implement.  With  these  squarc-eyrd  needles  Mary,  Queen 
of  Scots,  wrought  tMp(^'-tn"»'s  for  the  walls  of  the  room  in  which 
she  was  imprisoned ;  and,  indeed,  needles  of  this  shape  con- 
tinued, until  within  very  recent  times,  to  be  the  only  form 
made. 

In  1793  a  needle  with  a  new  form  of  eye  appeared  in  the 
market.  This  was  the  drilled  eye"  introduced  by  a  Studley 
manufacturer,  who  engaged  an  Alcester  watchmaker  to  drill  the 
eyes  of  his  needles.  But  this  new  process  was  too  expensive, 
and,  after  losing  a  considerable  sum  of  money,  the  old  method 
wa«  nn'ain  adopted.  Three  years  before,  a  retired  button  maker 
hacl  eommenced  makiuj^  sail  and  packing  needles  at  Alcester, 
by  means  of  dies  fixed  in  a  stamp,  after  the  manner  of  button 
making,  and  stamps  al^o  began  to  be  used,  about  this  time,  in 
nuking  bodkins  at  Studley.  But  the  needle  maker  had  no  idea 
of  using  the  stamp  for  the  smaller  kinds  of  needles  until  the 
year  1800,  when  tno  use  of  a  stamp  or  press  was  suggested  by  a 
Birmingham  factor  who  happened  to  be  on  business  in  the 
needle  district,  llie  id(\i  wa>^  acted  upon,  and  a  press  was  made, 
which  was  intended  to  form  the  eyes  of  100  needles  at  a  time  ; 
it  failed,  however,  to  press  more  than  35  at  once,  aud  was  liiially 
abaudoued  in  consequence  of  the  disappearance  of  the  man  who 
worked  this  somewhat  complicated  machine.  Anew  arrangement 
of  stamp  and  press  for  shaping  and  piercing  the  eyes  one  by  one, 
soon  after  became  general  throughout  the  needle  district ;  and 
this  was  subsequently  improved  so  far  as  to  enable  the  work* 
man  to  shape  and  pierce  the  eyes  of  two  needles  at  a  blow. 

in  182(>,  dri]led-eyed  needles  were  successfully  brought  out, 
the  drilling,  however,  in  this  cast'  was  not  intended  to  make  the 
eve,  but  merely  to  clear  it  alter  it  had  been  pierced  in  the  press. 
Still,  the  drilhng  often  left  a  sharpness  in  the  eye  whicn  cut 
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the  thread,  until  this  was  at  last  effectually  removed  by  the 
burnishing  machine,  which  was  first  brought  into  use  al>out 
1838.  in  burnishing  the  eyes,  the  needles  are  now  threaded  on 
steel  wires  of  suitable  size  whicSi  hsTe  been  made  rovgh  with  a 
file  and  hardened.  The  ends  of  these  wires  are  then  fixed  in 
a  maohine  turned  by  steam  power,  and  so  arranged  as  to  cause 
the  needles  to  revolve  rapidly  with  an  oscillating  motion 
round  the  wires.  In  some  cases  the  wires  also  are  made  to 
revolve. 

About  this  time,  too,  an  important  improvement  was 
made  in  the  mode  of  dressing  the  buffs  used  in  polishing 
needles. 

In  1840,  a  Bedditch  mannfiuiturer,  unfortunately  for  him- 
selfj  revived  the  practice  of  hardening  needles  in  oil  instead 

of  in  water.  The  effect  of  this  was  that  instead  of  the  needles 
becoming  generally  crooked,  as  was  the  case  when  hardened 
in  water,  the  crooked  needle  was  the  exception ;  and  those 
who  earned  their  living  by  the  straightening  of  the  "  crooks  '* 
viewed  with  alarm  the  process,  which  they  imagined  would  take 
away  their  means  of  support.  The  unfortunate  reviver  of  this 
process  was  in  consequence  repeatedly  mobbed,  and  at  length 
driven  ftom  the  town.  This  mode  of  hardening  is,  however, 
now  generally  adopted,  excepting  for  the  best  qualities.  An 
equally  fruitless  opposition  had  been  made,  many  yeai"s  before, 
to  tho  )Titrndiiction  of  stamps  and  presses,  and  the  use  of  the 
Sheliieid  Grmders'  ian  in  the  pointing  mills  was  violently 
opposed  until  the  year  1846,  by  those  for  whose  benefit  it 
was  intended. 

There  is  one  more  new  process  to  be  mentioned — the  point- 
ing of  needles  by  machinery.   The  noedle-pointing  machine 

is  an  English  inventioii,  thongli  if  is  not  generally  supposed  to 
be  so ;  and  its  forerunner,  which  though  not  perfect,  npyiroAched 
so  nearly  to  perfection  as  to  alarm  the  pointers,  \s;is  -ume 
years  ago  puixhased  by  them,  and  broken  to  pieces  on  iiuiiditch 
Church  Green.  The  needle-pointing  machine  is  as  yet  only 
partially  used  in  this  district.  A  grooved  grindstone  revolving 
at  great  speed  is  employed  to  grind  the  end  of  ea<^  wire  into 
the  desired  shape.  To  this  grindstone  the  wires  are  applied 
from  an  inclined  plane,  on  which  a  number  are  placed  ready 
cut  to  the  length  required.  By  means  of  a  disc  surrounded 
with  caoutchouc  revolving  slowly  in  a  direction  transverse  to 
the  grindstone,  a  continuous  supply  of  wires  rapidly  following 
one  after  another  is  supplied  to  the  stone,  and  the  same  disc 
causes  the  wires  to  revolve  whilst  being  pointed. 
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The  effects  of  these  improved  modes  uf  mauufactnre  are. 


of  mnoh  better  quality,  and  at  lower  prices. 

The  increase  of  trade  since  1849  has  b ecu  in  about  the  same 
ratio  as  the  increase  of  population.    The  French  treaty  has 

increased  the  demand  for  certain  classes  of  goods,  while  tho 
war  in  Axucrica  has  caused  a  great  diminution  of  trade  to  the 
United  States. 

Since  its  first  introduction  into  England  the  trade  has  pro- 
duced needles  of  aUnost  endless  variety.  The  ordinary  sewing 
needle  was  then,  and  is  now  the  staple  article  of  we  trade. 
Whaterer  varieties  were  made  in  early  times  appear  to  have 
been  manufactured  exdnsivelj  at  one  or  two  places.  In  Oliver 
Cromwell's  time  the  manufacture  of  sail  and  packing  needles 
was  confined  to  Long  Crendon,  but,  after  a  while,  the  Alcester 
needle  makers  succeeded  in  transferrint^  that  branch  of  the  trade 
to  their  town ;  then,  in  course  of  time,  came  a  succession  of 
needles  into  the  market,  adapted  to  the  peculiar  nature  of 
whatsoever  had  to  be  sewed,  mnn  the  delicately  pointed  needle 
of  the  snigeon  to  the  pointless  needle  of  the  harness  maker. 
The  tailor,  the  bookbinder,  the  straw  and  felt  worker,  the  sail 
maker,  the  saddler,  the  glover,  the  embroiderer,  the  industrionB 
housewife,  and  the  lady  with  a  taste  for  fancy-W'nk,  nil  re- 
quired and  were  supplied  with  needles  suited  to  their  particular 
requirements,  not  to  mention  the  many  kinds  of  needles 
demauded  for  tho  legions  of  bewing-maclimes  which  are  now 
bidding  for  the  patronage  of  the  public.  BesideB  all  these, 
are  certain  implements  which  should  scarcely  be  called  needles 
— such  as  the  crochet  and  netting  needle,  the  knitting  pin, 
bodkin,  &C.  Suffice  it  to  say,  that  all  kinds  of  needles,  in 
infinite  varietien  of  shapes,  sizes,  and  leutrths,  suited  to  the 
peculiar  wants  or  fancies  of  the  homo  and  foreign  markets, 
are  now  to  be  obtained,  of  matchless  quality,  from  Redditch, 
the  present  centre  of  the  trade.  Redditch,  in  fact,  has  far  out- 
stripped all  its  competitors  in  the  production  of  every  class 
of  needles,  which,  ezce^  in  its  neighbourhood,  are  not  made 
to  any  extent  worth  notice  elsewhere  in  the  United  Kingdom. 
Common  quaUties  are  manu&ctnred  at  Lyons,  and  one  or  two 
towns  in  Normandy;  but  the  chief  seat  of  the  foreign  needle 
manufacture  is  at  Aix-la-Chapelle,  in  Prussia.  The  Chinese 
are  chiefly  supplied  with  needles  by  makers  in  their  own 
country,  where  tho  art  is  perhaps  more  ancient  than  in  Europe, 
and  where  round-eyed  needles  were  commonly  used  long  before 
even  the  squttre*^ed  needle  was  known  here. 
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\Voineu  aud  girls  are  employed  in  all  the  manufactories, 
with  the  usual  results ;  but  the  regulatious  regarding  married 
women,  in  one  extenaxve  muut&tory  at  B^ditch,  deserve 
especial  notice. 

In  this  establishment  mairied  women  are  only  allowed  to  work 
from  8'30  to  12*30  in  the  morning,  and  from  2  to  4  30  in  the 
afternoon;  and  this  ftrrfln(>'empnt  appear-^  t  i  remove  the  most 
objectionable  effects  of  the  eiii|)loymeiit  of  married  women  in 
factories,  givinpf  them  time  to  ni;iko  their  homes  in  some  decree 
comfortable,  lu  pre|)are  meals  for  theii*  families,  aud  to  bestow 
some  care  npon  their  children  both  before  and  after  school, 
instead  of  their  being  allowed  to  nm  about  the  streets  nntil 
their  mothers'  return  from  work,  perhaps  late  in  the  ereninff. 

The  approximate  number  of  persons  employed  in  needlo 
makintf  in  the  town  and  district  is  al)Out  8,000,  in  nearly  equal 
proportions  of  men,  women,  and  children ;  while  their  earnmgs 
would  average : — 

Children,  from  1/6  to  5/-  per  week. 
Women,     „    8/-  „  15/-  „  „ 
Men,  „    12/.  „  40/-  „  „ 

In  social  condition  the  work  people  are  generally  above  the 

avorag-c  in  t  loanline.«s  and  tidiness  ;  acting  upon  the  advice  of 
Polonius  as  regards  their  clothing, 

"CoMj  thj  habit  as  thy  puna  oaa  haj  j  *' 

while  their  homes  may  bear  comparison  with  those  of  any  town 
where  female  labour  is  monopolised  to  the  same  extent  in 
factories.  The  intellectual  status  of  the  town  and  district  is 
high,  the  National  Schools  claiming  large  grants  from  Govern- 
ment, and  taking  a  good  position  in  competitive  examinations. 

Owing  to  the  numlters  of  allotment  gjirdens,  and  the 
arrangements  made  to  provide  ruiioual  amuKemeuts  iu  the 
shape  of  Saturday  Sveniug  Penny  Entertainments  during  the 
winter,  the  Recreation  Grounds  in  the  summer,  and  the  efforts 
made  by  the  Temperance  Society  at  all  times,  there  is  not  so 
much  omnkenness  as  generally  prevails  among  a  manufac- 
turing population.  On  the  ]iarr  uf  the  chief  employers  there  has 
been  really  a  general  desire  to  improve  their  manufactones,  to 
have  them  fufl&ciently  warmed  in  winter,  and  ventilated  in 
summer,  and  to  provide  their  work  people  with  comfortable  and 
healthy  places  to  work  in. 

Ko  better  example  of  the  results  of  snb^division  of  labour 
can  be  found  than  that  presented  by  the  needle  mann- 
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factnrer.  Thongh  so  pmall  an  article,  the  needle  has  to  pass 
throntrh  70  pairs  of  hands  before  it  if*  considered  to  be  finished 
and  ready  for  use;  and  were  it  not  for  this  snb-division  of 
labour,  needles  would  certainly  be  mueb  dearer  and  worse  made, 
since  no  workman  could  hope  to  be  as  quick  or  an  skilful  at 
aU  the  prooesaes  as  he  whose  whole  life  has  been  spent  in  ac- 
qnixixi^  ezcellenoe  in  his  own  especial  branch. 

THi  nan  hook  asd  nsHora  tackli  XAmnrACTDBi. 

The  fish  hook  is  of  almost  equal  antiquity  with  tlie  needle. 
The  needle  trade  was  douljtless  the  first  U8tal)lished  in  the 
Bedditch  district ;  and  the  manufacture  of  one  delicate  article 
from  steel-wire  seems  to  hare  natorally  led  to  that  of  another-^ 
the  fish  hook.  The  materials  were  at  hand ;  and  a  little  inge- 
nnity,  assisted  by  the  knowledge  of  hardening  and  tempering. 
Would  easily  enable  anyone  to  make  a  fish  hook.  Everyone  m 
his  l)oyhood  has  made  a  fish  hook  out  of  a  pin ;  and  the  maturer 
brain  of  a  nirui  aecustomedto  workiTiir,  iKirdeniiisr,  and  temper- 
ing btcci,  would  easily  fashion  a  ti>li  h<juk  out  of  the  materials 
used  in  the  needle  trade.  A  family  is  said  to  have  ci  ine  to 
Bedditch  from  Limerick,  a  city  formerly  so  celebrated  lor  its 
hooks  that  a  saying  is  still  cmrent,  in  Ireland,  that  "every 
Limerick  hook  is  worth  a  Balmuu,"  and  although  they  came  to 
Redditch  as  needle  makers,  it  is  not  improbable  that  we  owe 
to  them  the  introduction  of  the  fish  hook  trade  into  the  district. 
Bnt,  however  it  may  have  been  introduced,  the  fish  hook  and 
fishmg  tackle  trade  is  now  of  considcr-ihlc  importance  here,  and 
vast  quantities  of  hooks,  tackle,  and  artilicial  baits  are  sent  to 
all  parts,  not  only  of  the  United  Kingdom,  but  of  the  world. 
There  is,  too,  a  kindred  trade  carried  on  by  a  distinct  class  of 
workmen,  who  make  eel-spears,  grains,  and  harpoons. 

Hooks  of  all  kinds  are  made  here,  from  the  smallest  to  the 
largest,  for  catching  both  salt  water  and  fresh  water  fish,  as 
well  as  some  kinds  of  birds.  They  are  made  of  all  sizes, 
and  of  an  infinite  variety  of  shapes,  whose  advaTitarres,  in  some 
cases,  exist  only  in  the  mind  of  the  lishermau,  although  it  is  not 
to  be  doubted  that  certain  fish  require,  on  account  of  their 
strength,  or  some  other  cause,  special  hooks.  Still,  anglers 
are  so  fancifnl  that  many  have  their  pet  shapes,  without  which 
they  would  think  it  useless  to  go  fishing.  Artificial  flies, 
frogs,  minnows,  &c.,  and  baits  of  every  kind,  are  also  made 
at  Redditch.  The  flies  are  chiefly  made  l»y  wonicn  and  u^irls; 
and  for  this  manufacture,  which  is  almost  an  art,  the  feathers 
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of  certain  birds  arc  in  great  request.  Somo  baits,  sncli  as 
spoon  baits,  &c.,  which  seem  to  allure  fish  merely  by  their 
brilliancy  in  the  water,  are  made  of  metal^  electro-plated,  and 
are  the  work  of  men  aud  boys. 

These  branoheB  of  Bedditcfa  indiutry  are  well  known  among 
ihe  moimtam  at^reams  of  Wales,  thelouglis,  looks,  and  lakes  of 
the  United  Kingdom,  the  larger  lakes  of  Switzerland  and  Italj^ 
and  the  Norwegian  fiords,  as  the  Redditch  sea  hooks  are  known 
to  the  fishers  of  Newfoundland,  the  Doo-ger  Bank,  or  the  South 
Seas,  and  the  harpoons  to  the  hundreds  of  vessels  which 
annually  seek  the  Arctic  Ocean  in  quest  of  the  whale  or  the 
seal ;  in  short,  wherever  the  fimuy  tribes  are  found,  there 
will  some  of  these  prodnots  of  Bedditoh  maimfiicture  be 
fonnd  also. 

About  600  persons  are  engaged  in  the  manufacture  of  fish 
hooks  in  Redditch,  their  ways  and  social  condition,  &c.,  being 
very  nearly  the  same  as  those  of  the  needle  makers  already 
described. 
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However  difficult  the  ordinary  work  of  the  historian  may 
be,  his  task  becomes  almost  hopeless  when  he  attempts  to 
tmce  tlie  industrial  history  of  a  town.  Where  chronicles,  «tate- 
ptipers,  wills,  letters,  and  other  documents  exist,  the  careful 
enrjuirer  may  patiently  extract  the  facts,  and  may  finally  an-ange 
them  according  to  their  proper  sequence  and  importance. 
When,  howerer,  the  mdnstriai  history  of  even  a  mo^fem  town 
has  to  be  written,  the  early  fiicts  are  few  or  donbtfnl,  the  time 
and  order  of  events  uncertoin,  and  the  real  canses  of  the  origin 
and  localisation  of  trades  are  consequently  very  difficult  to 
find.  Only  within  a  very  few  years  have  industrial  biography 
and  industrial  history  taken  their  proper  place  in  the  literature 
of  our  time.  The  orthodox  liistorian  and  biographer  have 
limited  their  researches  to  the  kings  and  princes  and  military 
heroea  of  the  world ;  and  the  men  whose  genins  has  |n7en  so 
Yast  an  impetus  to  the  material  progress  of  modem  England 
have  too  long  been  neglected  and  despised.  Only  in  sach 
cases  as  the  history  of  the  steam  engine,  the  rise  and  progress 
of  our  cotton  manufactures,  the  improvements  in  inland  navi- 
gation, nnd  the  development  of  the  railway  system,  have  the 
incidents  ni  the  lives  of  eminent  men  led  necessai*ily  to  more 
or  less  fully  detailed  accounts  of  some  of  the  great  material 
resonrces  and  prodncts  of  modem  times.  Following  the 
excellent  example  set  in  the  "  Fnrsnit  of  Knowledge  under 
Difficnltiee,''  Mr.  Smiles  has  enriched  our  literature  with 
annals  of  victories''  not  'Mess  renowned''  than  those  of 
war,  and  his  "  Lives  of  the  Engineers  "  have  given  the 
perHOTial  histoiy  of  some  of  our  noblest  national  works.  In  all 
such  enquiries  the  hero  ofTrrs  a  sort  of  central  point  of  attrac- 
tion, and  important  facts  may  be  gathered  from  his  bib  and 
letters  and  those  of  his  immediate  friends.   In  attempting  to 
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give  some  account  of  tbe  umimierable  and  raied  trades  of  a 
town  like  Birmingham,  the  difficnlties  aze  almost  insuperable, 
and  the  work  can  only  be  accomplished  hj  reoording  what  has 
been  done,  and  leaving  the  blanks  to  be  filled  up  limaAer* 
In  the  volume  which  describes  tho  "  Industrial  Resources  of 
the  Tyne,  the  Wear,  and  the  Tees/'  the  earliest  and  a  very 
highly  successful  work  has  been  accomplished  for  industrial 
literature.  As,  however,  only  comparatively  few  trades  are 
inolnded  in  that  locality,  and  tiiose  are  in  few  hands,  the  task 
has  been  mnch  more  easy  than  the  compilation  of  this  present 
work.  The  prodnctions  of  Birmingham  are  so  numerous  and 
so  varied  that  no  one  could  be  found  who  could  undertake  to 
describe  all,  and  it  has,  therefore,  been  founfl  iiorr>«c;ary  to 
make  the  subdivision  of  labour  in  this  volume  almost  as 
extensive  and  minutu  us  m  the  various  trades  of  the  town.  It 
is  proposed,  then,  in  this  paper  briefly  to  review  the  industrial 
hiitary  of  tiie  town,  and  toleaye  its  more  important  trades  to 
be  fully  and  adequately  described  in  the  more  elaborate  reports* 
Tradition  has  long  since  assigned  to  Birmingham  a  pre- 
eminence among  tho  metal-working  towns,  but  it  is  difficult, 
if  not  impossible,  to  ascertain  how  long  tho  metropolis  of  fhe 
" hardware  district'*  has  deserrcd  this  fame.  William  Hutton, 
the  historian  of  our  town,  points  with  a  pardonable  pride  to 
the  scorias  remains  at  Aston  as  evidence  of  our  pre-historic 
skill  in  tiie  prodnciion  and  working  of  iron.  On  snoh  matters 
early  history  is  silent,  and  there  is  bat  the  vague  tradition 
to  guide  us  in  the  gloom  of  the  past.  Although  the  great 
Icknield  Street  Road  passed  through  Birmingham^  thorc  is  no 
trace  of  any  station  here — the  fabulous  Bremeninm  of  Htukeloy 
haWng  been  abolished  long  ago — but  in  excavations  in  tho 
middle  of  the  present  town  Roman  remains  have  been  found. 
The  historian  JDugdale  assnmes  the  reputation  of  Birmingham 
as  historio  in  his  mmons  bnt  rather  dnbions  phrase^ 

"  This  being  a  place  very  eminent  for  most  oommoditieB  made  of  Iron,  waa 
in  Edward  the  Confessor's  days  the  freehold  of  one  Uluuiue,"  &o. — (Warwick' 

which  apparently  does  not  mean,  as  has  often  bet  n  supposed, 
that  Bii-mingham  was  very  eminent  in  Edward's  days  for 
most  commodities  made  of  iron,^'  but  only  that  the  place  has 
been  fiunons  for  saoih  wares,  and  was  the  freehold  of IJlnmne 
in  Edward  tlie  Confessor's  days."  In  such  darkness  we  have 
<mly  tradition  to  guide  us^  and  although,  doubtless,  Birmingham 
may  have  made  even  the  WBr-ohanots  of  Boadioea,  the  first 
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literary  lights  tlie  first'  anthentio  reference  to  sncli  fame  is  in 
the  Itmerary  of  Leland  (1538),  where  he  says  : — 

"  I  Game  tliruagh  a  prottj  street  as  ever  I  eaired  into  Bermin^ffaam  tovmo. 
Thfa  itnet,  m  i  remember,  it  oalleJ  Dirtey.    Id  it  dw«U  gmiftha  and  eutlera. 

 There  be  many  smitlu-s  tn  the  towne  that  asc  to  mukn  knifes 

and  all  manner  of  cntierj  tooles,  and  many  lorimers  ihat  make  bittea,  and  A 
gimt  maxLj  najkn,  lo  that  a  gnat  part  of  the  towne  ii  mafntaiiMwl  bj  aaaithaa, 
wlio  hmre  tfaflir  irtm  and  Mi^oue  oat  of  StaffionUhire." 

This  early  sketch  of  the  trades  of  Birmingham  has  a  special 

value,  as  the  testimony  of  an  eye-witness,  for  the  words  omitted 
refer  to  other  local  matters  which  Lelaud  has  faithfully  described. 
The  "  cutlers"  have,  however,  lonnj-  since  died  out  from  among 
us,  and  tho  knives  "  are  made  almost  exclusively  at  ^Sheffield; 
but  "  cuttinoj-  tools  "  such  as  heavy  edge  tools,  and  matuhets," 
are  still  largely  manufactured  here.  The  "  lorimers  that  make 
bittes  "  for  bridles  are  still  found  among  us,  but  a  large  part 
of  the  trade  has  been  localised  at  Walsall;  while  the  "naylors" 
are  chiefly  congregated  round  Dudley  and  Stourbridge. 

Although  no  positive  mention  of  Birmingham  i  -  n  manu- 
^ctoring  town  is  Jcnown  prior  to  the  one  just  q[uoted,  there  is 
good  reason  to  suppose  tnat  it  had  an  early  industrial  fame. 
Even  the  origin  of  its  name  is  not  quite  settled  ;  and  while  its 
historian,  Hutton,  adopts  the  easy  etyiiioloj^y  ot""Brom\\  it-liam" 
(Broom  wych  ham),  the  Domesday  Book  gives  the  nauio  as 
"  Bermingeha,"  which  has  been  kept  with  various  mutations 
down  to  our  own  day.  If  the  name  is  doubtful,  the  histoij  is 
rtill  more  obscure,  and  beyond  the  name,  spelled  in  more  than 
a  hundred  ways,  absolutely  nothing  is  known. 

Birmingham,  lying  as  it  does  a  little  out  of  the  line  of  the 
antieut  Watling  Street,  tlie  original  North-western  line  from 
London  to  Chester,  wa«comparatively  unnoticed  by  the  travellers 
of  old  times.  The  name  of  the  town  is  given,  however,  in  a 
map  of  the  time  of  Edward  III.,  while  Coventry,  Warwick,  and 
Stratford  are  only  marked  and  not  nsmed.  This  may  be  fairly 
taken  to  imply  that  Birmingham  was  even  then  a  place  of  some 
importance ;  and  the  recent  researches  of  Mr.  Toulmin  Smith 
have  shown,  that  one  of  the  earliest  results  of  Wycliflf^s  teaching 
appeared  in  the  erection  of  the  Chapel  of  St.  John,  in  Deritend, 
under  circumstances  which  show  that  the  inhabitants  of 
Birmingham  were  far  in  advance  of  many  neifjchbouring  towns. 
It  may  fairly  be  assumed  that  even  then  Bn  uimgham  was  more 
than  a  mere  village,  and  had  some  claim  to  be  considered  an 
important  place,  since  tolls  had  been  imposed,  and  only  a 
century  later  it  bad  so  £»  advanced  aa  to  include  an  organ 
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maker^  who  tuned  the  organ  at  Halesowen  in  1498>  and  receired 

ten  shillings  for  his  work.  In  the  next  century,  the  suppression 
of  the  Gild  of  the  Holy  Cross,  the  foundation  of  King  Kdward's 
School,  and  the  various  Charities  founded  or  boqueatlied,  imply 
that  Leland's  do scriptiun  i^  correct,  and  that  iiirmiugham  had 
bocome  an  impui  taut  manufacturing  town. 

Hie  seventeenA  centoiy  affords  sereral  references  to  the 
increasinff  indnstrial  fame  of  Birmingluun.  A  topographical 
work,  published  at  Oxford  in  1627,  mentions,  Bremincham 
inhabited  with  blacksmiths,  and  forging  sundry  kinds  of  iron 
ntcnsils."  Camden  described  "  Brominham  (as)  swarming  with 
inhabitants  and  echoiriL''  with  the  noise  of  anvils  (for  here  aro 
great  numbers  of  smiilis) and  in  the  troublous  days  when 
Prince  Rupert  attacked  the  disloyal  town  the  sword  works  of 
Mr.  Porter  had  famished  the  Parliamentary  army  with  15,000 
blades.  Sach  articles  as  sword  and  pike-heads  were  reiMlily 
produced  where  able-bodied  men  abounded,  where  the  anvil 
was  the  common  tool,  and  where  various  works  afforded  fiK^ili* 
ties  for  grinding  and  finishing  the  blades.  Later  iti  tlie  samo 
century,  in  1690,  we  find  another  mention  of  iJirmiiigham,  in 
Missen's  Travels;  imd  some  other  trades  had  grown  up  in  the 
town  since  *'  hue  works  of  rock-crystal,  swords,  heads  of  canes, 
snuff-boxes,  and  other  fine  works  of  steel/'  are  described  as 
seen  at  Milan  $  but  with  the  further  remark,  "they  can  be  had 
better  and  cheaper  at  Birmingham."  Various  other  trades 
had  been  introduced  into  the  town  by  the  increased  intercourse 
which  had  been  promoted,  and  the  inoT-ORSed  skill  of  the 
artisans;  and  before  the  close  of  the  century  the  buckle  had 
become  an  important  article  in  local  trade. 

Swords  and  ^uns  were  produced  in  considerable  quantities 
at  Birmingham  m  the  middle  of  the  seventeenth  century,  as 
we  have  already  seen  in  the  case  of  swords;  but  it  is  difficult  to 
trace  when  guns  were  first  made  in  our  town.  There  is  some 
reason  to  believe  that  one  Hadley — whose  name  alone  remains- 
produced  the  first  gnii  made  in  Birmingham;  but  at  any  rate 
in  l(>8i)  the  manufacturers  of  Biimiugham  were  able  to  under- 
take a  Government  contract  for  small  arms.  Local  tradition 
has  long  preserved  a  diumatic  anecdote  in  which  Sir  iiichard 
Newdegate  and  William  III.  appear,  and  in  answer  to  the 
king's  expression  of  regret  that  no  |pin8  were  made  in  England, 
Sir  Richard  replied,  "  the  men  of  Birmingham  can  do  whatever 
skill  and  metal  can  do.''  The  real  facts  of  the  case  are  fully 
cleared  up  by  the  copies — now  first  published — of  the  cor- 
respondence, given  in  Mr.  Goodman's  report,  (see  page  408,) 
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showing  clearly  that  the  local  gun  trade  was  not  introduced, 
as  the  old  tradition  asserted,  but  had  existed  long  before. 
Tli*^  question  was  not  whether  Birmingham  should  make  guns, 
but  whether  they  could  be  produced  equal  to  the  (lovcrnment 
pattern  sent  down  tVoin  J^oiulou,  and  at  a  t-erruin  price.  In 
the  absence,  then,  of  fuU  details  we  are  fully  justified  in  con- 
elading  that  not  only  the  aword  trade  bat  the  gun  trade  also, 
had  been  introduced  and  carried  on  with  much  success  long 
before  the  Revolution  of  1  fV  'S' 

Our  local  historian — William  Ilutton^in  his  usual  humour- 
ous way,  remarks  that  the  "  Kevolutirm  was  remarkable  Tir  the 
introduction  of  William,  Liberty,  and  the  Buckle but  like 
many  more  of  our  facetious  hiatoriau's  observations  his  state- 
ments are  not  founded  on  facts.  Long  before  the  Revolution 
bueldes  were  known,  and  even  in  the  fifteenth  century  were 
need  as  ordinary  appendages  of  dress.  Towards  the  close  of 
the  seventeenth  century  the  &shion  of  wearing  buckles  revived 
and  lasted  for  nearly  a  century  more.  The  buckles  for  the 
knees  of  the  breeches  and  for  the  shoes,  also,  were  almost 
universally  adopted,  the  humblest  classes  only  being  contented 
with  '*  clasps." 

During  the  seventeenth  and  eiGrhtecnth  centuries  the  pro- 
gress of  BirminijLani  luanulactures  was  simply  niarvellous, 
Onr  town  seemed  to  have  the  power  of  attracting  within  its 
bonndaries  artisans  of  every  trade  and  every  degree  of  skill. 
Although  not  situated  on  any  of  the  great  highways  of  the 
land,  it  was  near  enough  to  be  easily  accessible.  If  awarded 
nlmftst  j  erfect  freedom  to  all  who  chose  to  come.  Dissenters 
and  Quakers  and  heretics  of  all  sorts  were  weleomed  and 
undisturbed,  so  far  as  their  religiou.s  observances  were  con- 
cerued.  No  trades  unions,  no  trade  gilds,  no  companies 
existed,  and  every  man  was  free  to  come  and  go,  to  found 
or  to  follow  or  to  leave  a  trade  jnst  as  he  chose.  The  system 
of  apprenticeship  was  only  partially  known,  and  Birmingham 
became  emphatically  the  town  of  **  free  trade,''  where  practi- 
cally no  restrictions,  commercial  or  municipid,  were  known. 
Coal  and  iron  were  easily  obtainable  from  tlic  growing  mines 
and  iron  works  of  Statlordsliire,  and  every  facility  was  afforded 
by  such  proximities,  and  liy  the  numerous  water  mills  and  the 
central  position  of  the  town,  for  the  rajjid  extenwiou  of  the 
hardware  trades. 

The  eighteenth  century  is,  however,  the  great  epoch  of 
Birmingham  advances,  and  the  chief  points  in  the  trade  history 
of  tins  last  centniy  must  be  briefly  reviewed.  Unfortunately, 


Digitized  by  Google 


212 


few  materials  remain  for  the  faietory  of  this  comparatively 
modem  period>  and  the  few  facts  have  to  be  found  m  varions 

odd  places,  and  armnged  as  accurately  as  imperfect  ciirono- 
logies  will  allow.  The  only  local  eiforts  made  to  record  the 
detc'ris  of  this  remnrkaltlo  industrinl  history,  until  tlio  pro«ont 
volumo  was  projected,  were  those  of  Mr.  William  >inwkes 
Smith,  in  his  "  Birmingham  and  South  Staffordshire,"  in  1830, 
and  of  Mr.  James  Jalfray,  whose  Hints  for  a  History  of 
Birminffham  were  published  in  the  Binningham  Journal  in 
1856-57.  To  each  of  these  anthors  the  narratiye  of  Birming- 
ham industry  will  always  be  deeply  indebted  for  the  extent 
of  their  researches^  personal  and  literary,  into  the  history  of 
the  town. 

Steel  has  nrwr  been  largely  mauutactured  m  iiirm  i  n  L^ham, 
aUbongh  one  ot  iis  streets  bears  the  lunne  Steelhuuse  Lane — 
a  name  derived  from  Kettle's  Steel  Houses,  which  were  esta- 
blished at  the  end  of  the  seventeenth  century,  and  continued 
in  operation  opposite  the  end  of  Newton-street,  in  what  was 
then  only  a  "  lane/'  till  about  1797.  The  rise  of  Sheffield  and 
the  excellence  of  its  steel  caused  a  serious  competition  from 
the  proximity  also  of  the  port  of  Hull,  from  which  the  supplies 
of  Swedish  iron  were  received.  Steel  is  made  to  a  large 
extent  in  Stati'ordshire ;  but  until  a  year  or  two  ago,  when 
Messrs.  Thomas  Cox  and  Son  revived  the  manulucture  origi- 
nally for  their  own  convenience  in  making  umbrella  frames, 
the  making  of  steel  had  not  been  carried  on  in  Birmingham 
itself  for  more  than  seventy  years. 

Early  in  the  last  century  Birmingham  was  the  scene  of 
some  experiments,  the  details  of  wliich  are  not  generally 
known,  but  wliieli  are  intimately  connected  with  the  rise  and 
pro'jfress  of  that  enormous  industry,  t)ie  cotton  mannfartures 
of  uur  iaiid.  Long  before  liichard  Ariiwright  had  commenced 
the  career  which  ended  in  a  colossal  fortune,  the  process  of 
spinning  by  rollers''  was  first  tried  in  our  own  town.  In 
1700,  in  a  small  building  near  Suttou  Coldfield>  about  six 
miles  from  Birmingham,  the  first  thread  of  cotton  was  spun  by 
the  means  w^hich  Arkwrif^ht  subsetpiently  ])erfected,  and  from 
the  use  of  which  our  vast  cotton  trade  lias  sprung.  This  ''first 
thread  of  cotton  spun  without  the  aid  of  linman  fingers,''  was 
produced  by  an  arrangement  of  rollers  m  u  model,  about  two 
feet  square,  without  a  single  witness  to  the  work,  the  inventor 
(to  use  his  own  words)  being  "  all  the  time  in  a  pleasing  but 
trembling  suspense."  In  1 741  the  invention  had  made  further 
progress,  and  seme  yam  ''was  spun  by  an  engine  turned  by 
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tiro  waaea,  walking  round  an  axis  in  a  large  warehome,  near 

The  Well,  in  the  Upper  Priory,  at  Birmingliam;'' — some  of 
the  thread  being  etill  extant  and  endorsed  with  the  details  by 

John  Wyatt  himself.  Curiously  enough,  the  Mechanical  Sec- 
tion of  the  British  Association  at  the  meeting,  in  1865,  Ri^'^om- 
"bled  in  the  Friends*  School  Koom,  which  stands  on  the  exact 
site  where  this  early  experiment  was  tried.  Wyatt,  like  the 
majorib^  of  inventors,  was  an  unsuccessful  man,  and  associated 
himwlf  with  Lewie  Panl,  who  has  sometimes  been  supposed  to 
be  the  inyentor  of  "  spinning  by  rollers  but  at  any  rate,  the 
earliest  experiments  were  made  at  the  time  and  place  named. 

The  process  was  continued  for  some  time  afterwards  at  the 
"Cotton  Spinning  Mill,  in  the  Upper  l^riory,  Binningham;" 
and  iu  17tit),  an  udvertiHf'Tn»'nt  appeared  asking"  for  information 
from  any  of  the  people  now  living  who  were  either  employed 
in  this  work  or  can  describe  any  part  of  the  machineir  then 
in  use."  The  process  of  cotton  spinning  was  carried  on  in 
Birmingham  for  some  years  afterwards;  but  John  Wyatt, 
Lewis  Paul,  and  Thomas  Warren,  the  welUknown  Birmingham 
bookseller,  who  had  paid  one  thonsand  pounds  for  the  specu- 
lation,  were  all  alike  unfortunate,  and  Warren  becanr?  a  bank- 
rupt in  Febriiarv,  1740.  Acrain^  in  171-5,  misfortune  followed 
Lewis  P;o!l.  and  his  "  machine  or  engine  for  spinning  cotton," 
and  coiiUiiiiing  fifty  rollers,"  was  airnin  on  sale.  Another 
note- worthy  fact  of  local  history  is  that  JJr.  Samuel  Johnson, 
who  was  a  correspondent  of  Lewis  Paul,  was  the  guest  of  Mr. 
Lloyd,  (as  recorded  in  Boswell,)  in  the  house  adjoining  the  build- 
ing where  the  first  experiment,  in  the  Upper  rriory,  was  tried. 

The  cotton  manufacture,  or  rather  the  spinning  of  cotton 
by  rollei*8,  was  earned  on  in  Birmingham  till  nearly  the  close 
of  the  last  centnry.  In  1 7J?8,  Thomas  Warren,  who  had 
ceased  to  Bpeculatc  in  cotton-spinning  and  had  become  an 
auctioneer,  sold  oil'  the  machinery  of  the  Cotton  Mill,  in 
Birmingham,  then  worked  by  Steam,  but  equally  applicable 
to  Water,  without  any  expense  in  the  Conrersion."  The 
details  given  show  that  cotton  had  been  spun  to  a  considerable 
extent,  out  the  experiments  seem  to  have  been  unsuccessful, 
and  another  sale  of  the  "  Cotton  Mill,  in  Birmingham " 
occurred  in  1792.  Some  other  attcnnpts  ?ccra  to  have  been 
made,  but  ^'cottou-spinnin<^'^'  never  Mourished  in  Ijirming-ham, 
although  the  first  trials  of  the  j)rocess  of  "spinning  by  rollers" 
— the  key-stone  of  the  great  collou-trnde  of  England — were 
made  in  our  town  long  before  Arkwright  had  studied  and 
perfected  the  madiinery  on  which  his  fortune  was  based. 
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CottoTi-spiTiTiing'  was  not  tlie  only  prorlnct  of  tLe  fertile 
brain  of  John  Wvutt,  but  he  invented  also  a  machine  for 
weighing  carriages,  cart.s,  and  waggons,  which  ia  nearly 
identical  with  those  now  used.  Even  this  invention,  however, 
was  not  employed  till  after  his  death,  the  first  being  erected 
in  Birmitighain,  in  1 767.  Wyatt  died  in  1766,  foil  of  honours, 
bat  broken  by  misfortune.  He  was  followed  to  the  gnire  by 
two  famons  men  :  by  Matthew  Bolton,  who,  when  a  boy  had 
seen  the  5;pinning  machine,  and  wlio  blamed  Wyatt's  sons  for 
not  asserting  their  father's  claims;  and  by  John  Baskervilie, 
who,  witli  his  usual  eccentric  habits,  arrayed  himself,  on  the 
occasion,  m  a  rich  suit,  decorated  with  gold  lace.  The 
original  model  by  which  the  first  cotton  tiiread  was  spun, 
remained  as  late  as  the  end  of  the  last  eentniy,  and  was 
offered  to  Arkwright  as  an  interesting  relic,  but  the  success- 
fiil  adapter  declined  to  take  it,  and  its  ultimate  iate  is  not 
clearly  known. 

In  171-5,  the  alarm  excited  by  the  Jacobite  rebellion  gave  a 
great  siimnlus  to  the  Birmingham  trade  m  swords  and  gims, 
b words  especially  were  in  great  demand.  The  sword  makers, 
less  scrnpnlous  than  when  daring  the  Civil  War  they  refused 
to  supply  the  Boyal  troops,  executed  large  orders  for  the  army 
of  Prince  Chailes.  In  1744  a  large  chest  of  basket-hilt ed 
swords,  sent  from  Birmingham  to  the  Belle  Sauvage,  on  Lad- 
gate  Hill,  London,  was  seize<l  and  taken  to  the  Tower,  In 
October,  of  the  same  year,  twenty  chests  containing  two 
thousand  cutlasses,  sent  to  the  JSaracen's  Head,  were  also 
seized  and  sent  to  the  Tower. 

The  button  trade,  however,  formed  one  of  the  most  impor- 
tant trades  in  the  rapidly  increasinff  town,  and  the  buckle 
trade  was  carried  on  with  unexampled  snocMs  in  consequence 
of  the  fashions  of  the  day.  Buckles  were  first  made  in  Bilston, 
at  which  place  they  were  made  down  to  1 778,  when  Birming- 
ham had  taken  the  lead.  The  buckles  were  generally  made,  at 
the  end  of  the  century,  from  a  metal  called  Tutania,  which 
was  said  to  take  its  name  from  one  Tutin,  the  inventor ;  but 
pindi-beck  was  used  for  the  commoner  sorts,  and  large  quan- 
tites  Silver-plated'^  were  produced.  Buckles  were  made 
in  Tarious  forms  and  sizes,  from  the  small  buckle  on  the  band 
of  the  hat  or  the  knee  to  the  huge  shoe-buckle  which  nearly 
covered  the  foot.  The  prices  ranjcfcd  from  one  shilling  to  five, 
and  even  guineas  a  pair;  and,  as  the  buckle  fashion  was 
almr  st  universal,  Birmingham  and  two  or  three  adjacent  towns 
supplied  the  whole  demand  for  America,  Holland,  France, 
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Gemany,  Italy  and  Swn.   In  1790^  howevw,  the  &b1i1oii 

bhangeci,  and  the  traae  ]»pidljr  declined.  Tlie  ''effeminate 
shoe-string/'  as  it  was  contemptuously  called,  had  replaced  the 
shoe-buckle.  A  petition  of  tlie  buckle-makers  appealed  to  the 
Prince  of  Wales,  in  Doccmbor,  1791,  to  assist  in  p^iving 
employment  to  ^'  more  than  20,000  persons  who  in  consequence 
of  the  prevalence  of  shoe-strings  and  slippers  "  were  in  terrible 
distress,  and  His  Royal  Highness,  and  also  the  Duke  of  York,- 
ordered  their  gentlemen  and  servants  to  discard  shoe-stringe 
at  once.  "  Fashion/'  to  nse  the  words  of  the  petitumers,  was 
"  void  of  feeling  and  deaf  to  argument,''  and  so  again,  in  1 792, 
another  petition  was  prepared  and  presented  to  the  Duke  and 
Duchess  of  York.  Tins  document  claimed  that  metnl 
buttons  were  })rotected  buckles  should  enjoy  a  similar  privi- 
leere.  All  appeals  were  in  vain.  Buckles  had  had  their  day, 
aiid  a  great  staple  trade  of  Birmingham  died  out  before  the 
eentnij  dosed. 

The  hutton  trade,  which  grew  as  the  bndde  trade  declined, 
advanced  rapidly  during  the  hist  half  of  the  last  centnry — 
metal  buttons  being  chiefly  made,  and  cloth  buttons  proscribed 
by  law.  About  1790  it  was  discovered  that  hj  a  "  dipping" 
process  a  gilt  button  might  be  readily  and  cheaply  pvodncorl, 
and  so,  on  several  occasions  between  1790  and  1795,  meetmgs 
of  the  master  manufacturers  were  held  to  insist  on  the  neces- 
sity of  marking  all  buttons,  "  gilt "  or  "  plated,"  only  when 
the^  were  real^  covered  with  gold  or  silver,  and  not  merely 
''dipped.^'  The  statutes  of  8  Anne  and  7  Gborge  L  were 
still  in  force,  imposing  a  penalty  of  £5  on  any  Taylor  or  other 
person  convicted  of  making,  covering,  selling,  or  using,  or 
setting  on  to  a  pfRrment  any  Buttons  covered  with  clotli  or  any 
stuff  of  which  garments  are  made,"  and  notice  was  given  that 
such  penalties  would  be  enforced.  At  one  of  these  meetings 
Matthew  Boultou  took  the  chair,  denounced  the  deception  of 
"  marking  'gilt'  on  buttons  which  were  not  gilt,  and  '  plated ' 
on  such  as  were  not  plated/'  and  added  in  characteristio  style. 
As  I  am  an  old  button  maker,  sUow  me  to  advise  my  brethren 
to  make  excellence  rather  than  cheapness  their  principle  of 
rivalry ;  and  pardon  me  if  I  advise  the  merchant  to  bo  satisfied 
with  buying  good  commodities  at  a  fair  price,  to  lay  aside  the 
arts  of  reductictii,  and  not  to  expect  to  buy  his  goods  cheaper 
than  any  other  man  who  has  money  in  his  hands."  The  metal 
button  trade  was  doomed  to  decay,  and  fashion  had  her  way. 
As  late  as  1880,  and  even  1850,  oiker  deputations  were  sent 
asking  for  royal  and  ooiirtly  patronage  for  metal  buttons,  but 
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all  in  vwn.  Fashion  rales  with  absolute  unbounded  power, 
and  no  araonnt  of  appeal  or  argument  can  clieck  the  excofisea 
of  crinoline  or  bring  metal  buttons  again  into  use. 

jUuring  the  ia^t  cuutury^  Birmiu^ham  earned  the  famous 
HMXOB  giTon  bj  Edmund  Burke,  "  &e  toj-ahop  of  Europe.'^ 
This  puttse  has  been  generallj  miaunderstood^  for  tbe  word 
'*  toy"  has  now  acquired  a  difierent  meaning,  and  bad  a  special 
technical  reference  in  the  days  of  Edmund  Burke.  Tbe  '*  tojs" 
of  Birmingham  have  always  been  tbe  trinkets,  as  they  would 
now  be  called,  made  in  endless  varieties,  and  fortned  from 
steel.  They  were  not  the  "  toys"  of  cbiidiLu,  uor  the  toys  of 
men,  but  that  lar^e  class  of  wares  made  from  steel  or  well- 
baidened  and  well-poliahed  iron*  The  toy  trade  <^  Bimnng- 
bam,  a  oentnry  ago,  included  even  tbe  baddesy  tbe  purse 
mounts,  the  chatelaines^  the  brooches,  tbe*  bracelets,  and  tbe 
endless  varieties  of  steel  watch-chains,  sword  bilts,  and  other 
sw.\V  wares  in  iron,  or  iron  and  steel.  In  our  day,  the  phrase 
Btill  remains,  but  in  a  divided  form.  The  ''light-steel  toy 
trade"  includes  mu.>t  of  the  articles  just  nftmod,  with  the  addi- 
tion of  key  rings,  key  swivels,  &c.,  &c.,  nhile  the  ''heavy 
steel  toy  tnde^*  is  a  misnomer,  few  of  the  goods  being 
'*  beavy,"  rery  few  all  "  steel,  and  none  at  all  toys,"  in  tbe 
modem  sense  of  tbat  word.  A  centnry  ago,  before  gold  waa 
common,  or  ailyer  comparatively  cheap,  steel  goods  for  male 
and  female  wear  were  InVhlv  fashionable;  and  the  tov 
trade"  of  that  age  represented  and  anticipated  the  extent  of 
the  jewellery  trades  of  the  pri'smt  time.  Oddly  enough,  the 
revival  has  commenced,  and  Birmingham  manul'acturers  ai*© 
working  up  old  buckles,  studs,  and  other  light  steel  ornaments 
wbicb  Uie  revelation  of  tbe  wheel  of  fickle  fasbion  is  bringing 
into  &vour  again* 

Buckles,  buttons,  toys,  and  papier  m4cb^,  were  not  the 
sole  productions  of  Birmingham  during  the  last  century. 
Whatever  class  of  art  existed  iu  the  community  at  large 
found  some  rellecliou,  and  exerted  some  influence  in  our 
town.  While  the  men  of  Birmingham  were  making  swords, 
guns,  buddes,  and  buttons,  and  supplying  the  common  and 
material  wants  of  mankind,  tbe  love  of  art,  and  tbe  aspiration 
for  something  higher,  found  full  expression,  and  produced 
unparalleled  results.  Early  in  the  century,  John  Baskerville 
had  come  to  Birmingham,  had  started  in  bfo  as  a  cutter  of 
"  grave-stones  in  any  of  the  hiimls"  at  his  house  in  Moor- 
street — his  window  slate  beint;  still  in  existence,  and  showing, 
iu  a  marvellous  manner,  the  form  and  tttyle  of  the  "  letter'^ 


Digitized  by  Google 


BAsnamLE  and  booltok. 


817 


he- sfterwwds  deltglited  toprodnoe.  A3  a  vrriting-master" 
aad  %  *'  gFttTMione  oatter/'  he  passed  his  early  days,  became 

a  japanner,  and  made  a  fortune  by  his  trade.  He  then 
embarked  with  his  indomitable  energy  in  the  luanuf^irture  of  a 
aeries  of  type,  which  siiuuld  surpass  all  previously  known.  Sir 
hundred  poands  were  speui  before  he  had  made  a  single  letter 
to  please  his  &stidious  taste.  In  1758,  he  published  his 
uagiiifioeiit  editaan  of  Yhrgil— for  which  Matthew  Bonlton  was 
one  of  the  first  subacribers-^-and  this  was  followed  by  a  series 
of  dassios,  which  have  deservedly  enjoyed,  not  merely  ..a 
Boropean,  but  a  world-wide  fame.  Wherever  the  art  of 
printnvjT  iH  admired,  and  its  choicest  works  are  collecfod,  there 
the  Buiii!ii<jliani  printed  works  of  John  Baskerville  find  a 
hiflrh  and  liuuuurablo  place.  Not  only  did  he  design  and  cast 
liia  imrivaiied  type,  but  he  made  his  own  paper,  prepared  his 
own  ink,  woi^ed  his  own  presses,  and  probably  bound  some 
of  his  own  books.  Great  as  the  triumphs  of  the  art  of  printing 
have  been,  and  namerous  as  are  the  laurels  which  Birmingham 
haa  won,  there  are  few  nobler  chapters  in  onr  local  story  than 
those  wliich  record  how,  a  century  ago,  in  a  material  and 
commercial  age,  Jolni  i^uskerville  made  our  town  famous 
throughout  the  civilised  wond  for  the  production  of  the  host 
and  greatest  works  of  man,  in  a  style  which  has  rarely  been 
equalled,  and  even  now,  has  never  been  surpassed. 

The  stoiy  of  Soke  has  been  so  well  told  in  the  Hres  of 

Boolton  and  Watt,  Engineers,  Birmingham,''  by  Mr.  Smiles, 
that  the  full  narratiTe  need  not  be  given  here.  The  histoiy 
of  Sdio  ia  not  only  one  of  the  brightest  chn])tcrs  in  the  annals 
of  our  town,  tmt  is  one  of  the  greatest  incidents  in  the  indus- 
trial history  ot  our  land.  While  James  Watt  was  mii^inp'  over 
Newcoraen's  engine,  and  devising  those  improveiiicnta  which 
made  him  the  real  inventor  of  that  steam-engine,  **  which 
enlarged  the  resources  of  his  conntiy  and  increased  the  power 
of  man,''  Matthew  Boolton  was  pushing  his  way  as  a  manafac- 
tnrer  of  ''toys"  at  his  works  in  Snow  Hill,  little  dreaming 
that  on  the  barren  heath  at  Handsworth  he  was  hereafter  to 
immortalise  his  name.  Among  the  industrial  heroes  of  the 
world  and  the  greatest  men  of  Birmingham,  Matthew  Boulton 
will  ever  hold  the  loftiest  place.  Long  b-'fure  Snlio  waii 
founded  lie  set  himself  to  show  ihut  the  vulgar  pi  ejudico  against 

Bruinnmgem  wares  "  was  wholly  undeserved.  His  buckles, 
his  clasps,  his  chains,  all  that  he  produced,  were  designed  in 
the  best  &shion  of  tiie  day,  and  worked  oot  by  the  beat  men 
he  oonld  procnre.  It  was  well  said  of  him  that  he  "  would  bny 
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any  man's  brains/'  and  tliis  was  tlie  secret  of  his  Sttocess.  fie 
took  men  as  he  found  them.    He  did  not  expect  perfoctiMi. 

He  patiently  trained  thcni  to  their  work  if  thev  were  inex- 
erienced  before.  He  was  a  keen  judge  of  chanicter,  ii  elear- 
eaded  ciitholic-niinded  man — a  very  "  chieftain  of  lulioiir/' 
who  knew  how  to  put  every  man  lu  iiis  jiropei-  place,  and  to 
make  the  most  of  all.  His  pleasant  manners,  his  fenial 
temper,  bis  noflinching  justice,  made  him  honoured,  kired, 
and  feared.  V/hile  he  was  generous,  he  was  just;  and  in  the 
difficult  art  of  managing  men  he  has  never  been  surpassed. 
He  exacted  the  best  of  everything — the  best  of  material — tlie 
best  of  work — the  best  powers  of  his  men — and  he  reaped  his 
reward.  He  was  the  "  father  of  Soho/'  and  what  iSoho  was 
the  following  coutemporary  account  may  ahow  :— 

This  place  is  situated  in  tho  Parinh  of  TTani]swort!>  in  the  Comity  of  Stafford, 
two  Milus  dibtaut  from  tiiimiugbam.  The  biiiUling  oonaiota  of  four  hquarcs,  with 
Shops.  WarehoiiBcs,  &c.,for  a  Thoagand  Workmen,  irho,  in  a  great  Tarii  ty  of 
Branches  cxecl  in  tlicir  scvtrnl  Di  piu  tiiK  iit.s ;  not  only  in  thi-  fabrication  of 
Buttons,  Buckles,  Boxes,  Tiiukets,  Sm.,  in  Gold*  Silver,  and  a  variety  of  Oompo- 
ntiona ;  but  in  man^  other  Arts,  long  predominant  in  Fninoe,  whieh  lota  tMr 
Reputation  on  a  Hoinpaiison  with  iIk-  product  of  this  Plnco  :  And  it  18  bj  the 
Katives  hereof^  or  of  the  parts  adjacent,  (whose  emulatiozi  and  ^Mte  the  Pro- 
prietori  have  spared  no  Care  or  Expenoe  to  SKolteand  improve)  that  it  is  bronghl 
to  its  present  flourishing  State.  The  nnmber  of  inf^onious  mechanical  Con- 
trivanoes  they  avail  themselves  of,  by  the  means  of  Water  Jliills,  maoh  facilitates 
fheir  Work,  and  saves  a  grcot  portion  of  Time  and  Labonr.  The  Hinted- Work 
has  an  appearance  of  solid  Silver,  more  eajK-cially  when  compared  with  that  of 
any  other  Manufactoiy.  Their  excellent,  ornamental  Pieces,  in  Or-Moulu,  have 
been  admired  by  the  Nobilitj  and  Gentry,  not  only  of  this  Kingdom,  but  of  all 
Europe ;  and  are  allowed  to  surpass  anything  of  the  Kind  made  abroad :  And 
some  Articles  lately  executed  in  Silver- Plate,  shew  that  Ta«to  and  Elegance  of 
Design  prevail  here  in  a  saperior  Degree,  and  are,  with  Mechanism  and  Chy« 
mistry,  happily  united.  The  environs  of  this  Building  was  ^evon  Ta>n  MgO  a 
barren,  uncultivated  Heath  ;  tho'  it  now  contains  many  Houses,  and  wears  the ' 
appearance  of  a  populous  Country  :  And  notwithstanding  the  number  of  People 
in  that  Parish  is  double  what  they  were  a  few  Years  since,  yet  the  Poor's  Rates 
are  diminished,  which  is  a  very  striking  instance  of  the  good  efieote  of  Indastiy. 
(Swinney's  Birmingham  Directory,  1774.)* 

Great  as  the  genins  and  invaluable  as  the  inventions  of 
James  Watt  were^  they  would  have  been  wasted  but  for  tlie 

indomitaV)le  energy,  the  untiring  hopefulness,  and  the  com- 
mercial genius  nf  Matthew  Boulton.  Where  the  timid  and 
invalid  inveuttti  would  have  failed,  and  have  left  his  great 
discoveries  to  be  revived  when  he  had  long  departed,  Matthew 
Bonlton  gaye  exactly  the  element  of  commercial  success.  His 


Aitor  the  death  of  Baskcrville,  M.  Swinney  oontinaed  the  batfuN  of  type-foiUldiac» 
and  was  llM  on^  tTps^onder  in  the  pirovtoosB  for  aaaaj  7««n. 
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refined  taste,  his  unbounded  energy,  his  almost  reckless  pro* 
fusion,  had  made  Soho  famous  even  for  its  minor  manufactnrea ; 
but  when  the  steam  engine  was  added,  its  success  was  complete. 
After  endless  troubles,  wearying  delays,  disasters  of  all  kinds, 
persevera7ice  had  it**  reward,  and  lioulton  and  Watt  have  a 
united  and  im mortal  name.  Whde  Watt  was  a  quiet,  patient 
plodding  inventor^  retiring  in  manners,  and  nervously  anxious, 
Bonlton  was  a  man  of  the  worlds  ready  in  resonroe,  sangoine 
In  temperament,  never  disheartened  hy  the  most  threatening 
disasters,  and  neyer  "bating  one  jot  of  heart  or  hope."  FnB 
and  able  as  the  sketch  of  him  by  Mr.  8inik  s  is,  there  are  some 
points  not  thoroiik'lily  shown,  but  which  may  be  seen  in  a 
thoroughly  chMi-u  t  ( n-t  ir  speech  which  hu  delivered  when  the 
Soho  Foimdiy  was  esiHblj.shed  in  January,  1796.  The  Foundrv 
had  been  completed,  and  the  "rearing  feast"  was  held,  with 
M.  B.  Bonlton  in  the  chair.  Matthew  Boulton  arrived  after* 
wards,  made  a  short  apology,  and  then  proceeded 

"  I  come  now,  as  The  Futlicr  of  Soho,  to  consecrate  this  placo  ns  oup  of  ibi 
bftiiiches.  I  also  come  to  give  it  a  uanu'  and  my  bonodiction.  I  will,  therefore, 
proceed  to  parifj  the  walls  of  it  by  thf  Bpriiiklingof  wine,aiiid,intihen«iiraof  TnloMi 
and  all  the  pods  and  godciesses  of  fire  and  water,  I  pronounce  the  name  of  it 
5oho  Foundry.  Maj  tlmt  uamu  codure  fur  evt.>r  and  ever,  and  let  all  the  people 
nj  Amen,  Amen  !  This  temple  now  lumng  a  name,  I  will  propoMtliat  everjr 
nam  fill  bit  pitoher,  and  drink  '  SmoeS)  to  boho  Fonadiy.' " 

Mr.  Boulton  then  proceeded  to  give  the  establishment  his 
benediction  :— 

"May  this  eatablisihment,"  said  be,  "be  ever  pro>;poit)Ufl ;  may  no  misfortune 
erw  happen  to  it ;  may  it  give  birth  to  many  oselbl  arts  and  inTentiona ;  may  it 
pcor»  beneficial  to  numkind,  and  yield  oomlwt  and  happiaesB  to  aQ  who  may  be 
employed  in  it.  As  the  smith  cannot  do  without  his  striker,  so  neither 
can  the  master  do  witboQt  his  workmen.  Let  each  perform  his  part  well,  and 
do  their  dnty  in  that  state  to  which  it  hath  pleased  God  to  call  them,  and  this 
they  will  fiud  to  be  the  true  rational  p^round  of  eciualit y.  One  sorioos  word  mon^ 
and  then  I  have  done.  I  cannot  let  pass  this  day  of  festivity  without  observing 
that  these  large  piles  of  building  have  been  erected  in  a  short  time,  in  the  most 
inoUnient  aeaacmof  the  year,  without  the  loss  of  one  life  or  any  material  accident. 
Therefore,  let  us  offer  np  onr  grateful  thanka  to  the  Divine  Protector  of  all  things, 
without  whose  permi<«sion  not  a  sparrow  falleth  to  the  g^und.  Let  us  chaunt 
Hallehijaha  in  onr  hearts  for  theae  blessings,  and  with  our  voioet  ^ika  loyal 
«al;^»ota)  ting  God  mn  great  QeorgOj  onr  King/* 

Which  was  doue  in  full  chorus,  aud  amidst  the  discharge  of 
cannon. 

Matthew  Bonlton  had  however,  not  merely  the  commercial 
power  which  can  make  a  speculation  "pay,"  but  he  had  a 
large  share  of  mechanical  and  engineering  skiih    The  mint- 
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iDAeliuiery  whick  ha  devised  is  used  even  now  with  but  Unr 
alterations.  He  saw  how  bad  and  how  imperfect  the  copper 
coinage  had  become,  and  at  last  his  firm  was  appointed  to 
produce  that  excellent  coin,  which  is  still  known  as  the 
"Boulton"  copper.  Great  as  his  skill  and  untiring  as  his 
industry  were,  his  machinery  failed  to  produce  an  "  inimitable  '* 
piece,  and  his  splendid  ooini^e  was  ooimterfeited  soon  after  i% 
appeared  hy  lead  pennies  faced  with  copper,  in  1797.  The 
new  pennies  so  sadly  needed,  were  sold  at  first  at  l^d.  and  2d. 
each.  In  order  to  afford  a  simple  means  of  testing  the  genuine* 
ness,  the  two. penny  pieces  weigbcd  2oz.  each,  atid  eight  of  them 
measured  a  loot;  the  penny  pieces  loz.,  and  17  measured  two 
feetj  the  halt-penny  pieces  ^oz.,  and  ten  measured  a  foot; 
while  the  farthings  ^oz.  each,  and  twelve  measured  a  foot. 
Sixteen  pennies  genuine  weighed  a  ponnd,  while  the  cpnnter* 
feit  were  often  84  to  the  pound,  and  twenty  tons  of  copper 
making  716,800  pennies,  were  struck  every  week,  for  mauj 
months.  "Excellence"  was  Boulton's  aim  in  every  branch 
of  inannfacture,  and  this  exceUenoe  he  attained  in  all  he 
undertook. 

The  varied  productions  of  Soho  cannot  be  described  in 
detail,  but  one  or  two  matters  must  have  a  passing  word. 
Kot  only  steam-engines  and  pumps,  plated  wares,  bncklesy 
or*inola  wares,  candelabras,  vases,  and  every  variety  of  orna- 
mental goods,  were  produced  but  the  genius  of  James  Watt, 
(assisted  by  some  remarks  of  Priestley)  had  perfected  the  now 
common  "copying  machine."  When  Boidton  ^Imwed  it  in 
London  several  M.P.'s  feared  that  it  would  produce  torgeries  of 
bank  notes,  but  it  slowly  worked  its  way  into  favour.  Another 
mysterious  process  was  practised  at  Soho — the  production  of 
paintings  by  some  unknown  means — a  process  apparently 
begun  by  Francis  Eginton,  and  ultimately  suppressed.  Watt, 
Wedgwood,  and  their  fi-iends,  were  quite  frmiliar  with  the 
fact  that  nitrate  of  silver  might  be  made  to  receive  impressions, 
but  there  is  no  evidence  that  such  an  impression  was  ever 
"  fixed. The  two  silver  plate  pictures  recently  discovered,  were 
of  late  date,  and  were  probably  the  work  of  Mr.  J.  Murdock,  who 
was  one  of  the  earliest  local  students  of  Daguerre^s  new  art. 
The  paper  pictures — ^those  Bartolossi-looking  drawings — ^were 
sold  from  Soho  in  considerable  quantities,  and  were  evidently 
produced  by  a  plate  or  plates,  and  some  form  of  press.  Two 
paintings  of  large  size^  ajiparontly  by  Loutherbourg,  havo 
been  preserved  in  I?irTningham,  and  mistaken  for  real  oil- 
paintings,  but  prove,  on  iuD  examination,  to  have  been  pro- 
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chieed  hj  mechanical  meana.  Some  process  was  sunpressed  at 
Ihe  wisn  of  SirW.  Beechej,  apparently  in  the  "interest  of 
art/'  and  Egmton's  process  aeems  to  have  been  the  one« 
While  the  exact  means  by  which  the  oil-colour  piotnies 

were  copied  is  still  doubtful,  and  the  method  seems  to 
have  been  curious  but  costly,  there  is  practically  no  evidence 
to  induce  the  belief  that  any  photographic  process  was 
employed. 

Soho,  under  Boulton's  management,  absorbed  all  the  best 
talent  of  the  land,  and  eran  Ftazman,  Cbantrey,  and  Wj<m 
were  engaged  to  provide  designs  for  tlie  mnltifarions  mann* 
fectnres  of  the  Works.    The  genius  of  Bool  ton  foresaw  the 

mechanical  triumphs  of  modem  days.  Experiments  in  artiUerj^, 
in  clock-making  by  itianhinery,  in  telescopes,  &c.,  were  made, 
and  always  with  success.  In  spite  of  Boulton's  practical  skill, 
and  Watt's  inventive  genius,  the  resources  were  rude,  and 
the  machinery  imperfect  as  compared  with  our  own  day. 
Nearly  all  dependea  on  the  indiTidual  workman's  skill ;  and  the 
training  under  Bonlton's  own  eye  produced  tlie  well-known 
"  iSoho  workmen/'  whose  services  were  sought  diveotly  or 
indirectly  wherever  their  fame  had  spread. 

Among  the  men  who  made  Birminijfhani  deservedly  famous 
dnn'iinr  the  la^^t  century,  and  who  by  their  researches  and 
examples  influenced  so  largely  the  industrial  progress  of  the 
town,  the  well-known  Lunar  Society  takes  an  honourable 

Slace.  Ih*.  Priestley,  Dr.  Withering,  Dr.  Darwin,  Bonlton, 
[eir.  Small,  Galton,  Edgeworth,  Mnrdook,  met 

fre(|jttently  to  discoss  the  sdentifio  advances  of  their  time»  and 
tbenr  meetings  were  oontinued  for  some  years^  till  deaths  or 
removal,  had  broken  up  the  pleasant  circle. 

William  Murdnck  is  cTititJod  to  the  honour  of  first  prac- 
tically sho^vni*,'-  the  illuiiiinat iiig  powers  of  gas  on  tlie  facade 
of  Soho,  at  the  Peace  of  Amieny,  in  1802,  and  was  for  many 
years  one  of  the  ablest  engineers,  associated  almost  on  equal 
terms  with  Bonlton  and  Wa^. 

It  is  simply  impossible  in  the  limits  of  this  paper  to  do 
anything^  like  jnstice  to  the  Soho  Works  in  all  the  variety 
and  excellence  of  their  products.  Even  down  to  our  own  day 
Soho  Plate  has  remained  unsurpassed.  Eighty  years  ago 
very  few  towns  had  n'-)>lMr  or  abh^r  rc>!«idents  than  Birming- 
ham, and  their  intiuouce  was  found  in  everv  bijunh  of 
manufacture,  and  in  every  walk  of  art.  Matthew  Bouli  !!  Imd 
grouped  arouud  him  the  best  men  in  every  department,  and 
hence  the  unrivalled  fiune  of  Soho— now  uafortanately  only 
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the  fu>mmU  u/nbra,  of  whose  fonaer  glory  nearly  evety  mtigo 
ia  gone  ao  for  as  material  relics  are  oonoemed. 

Tho  pnpier  mAch6  t  rade  was  another  of  the  additions  made  by 
the  skill  ot"  Birmingham  workmen  to  the  <»:reat  manufactures  of 
the  town.  Henry  Clay,  wlio  llrst  employed  the  })roces8,  had  been 
engaged  under  Baskerville,  and  some  have  supposed  that  the 
great  printer  was  really  the  discoverer  of  papier  m^h^^  but  late 
researches  now  assign  the  honour  to  Henry  Clay.  In  tiiis>  as 
as  in  other  cases,  the  fuller  details  will  be  found  in  the  following 
reports,  and  it  remains  only  to  review  some  of  the  principal 
developments  of  Birmingham  trade.  The  increased  facilities 
of  communication,  the  fnrniation  of  canals,  the  demand  for 
guns  and  swords,  all  combmed  to  promote  the  progress  of  the 
town,  and  its  advances  were  rapid  in  its  manufactures,  popu- 
lation, and  wealth.  During  the  latter  half  of  the  last  century 
many  new  trades  had  been  added,  and  down  even  to  our  own 
day,  eveiy  year,  and  almost  every  month  brsngs  fortii  some 
new  invention  or  some  new  trade. 

Among  the  most  remarkuLle  additions  traceable  during  the 
past  seventy  years  are  the  extensive  jewellery  trade — ^which 
produces  not  only  the  cheap  gilt  toys  sold  at  remarkably  low 
•  prices,  but  the  highest  classes  of  silversmiths*  and  goldsmiths' 
work — the  manufacture  of  steel  pens,  metaUic  bedsteads,  and 
electro-plate,  and  many  other  minor  trades.  In  the  following 
pages  ample  details  are  given  of  many  of  the  principal  products, 
but  a  very  large  number  are  not  oven  named.  The  bi-ass  trade 
will  be  found  the  chief  industry  of  Birmingham,  while  guns 
and  jewellery  follow  closely  in  its  wake.  Every  variety  of  metal 
and  of  iron  is  made  up  in  some  Birmingham  trades,  the  cutlery 
of  Sheffield  being  the  chief  exception.  There  are  among  the 
minor  but  interesting  trades  a  largo  number  which  can  only 
be  named,  as  brash-making,  iron  safe  and  lock-making— a 
Birmingham  lock,  that  of  Mr.  Edwin  Cotterill,  having  resisted 
the  skiU  of  the  famous  Hobba — scales  and  weights,  percussion 
caps,  galvanising  on  a  great  scale,  pencil-cases,  corkscrews, 
qnoits,  tortoise>hell  work,  walking-sticks,  window  l)liiids, 
&c.,  &c.  In  fact,  almost  every  metallic  artif  ]»%  whe>ther  usvd 
in  the  shop  or  in  the  house,  whether  at  home  or  abroad,  is 
more  or  less  directly  connected  with  some  ot  the  Birmingham 
trades.  Not  only  metal  work,  but  such  trades  as  thoso  of 
fancy  leather,  dressing-cases,  writing-cases,  Ac,  employ  a  large 
number  of  hands,  and  the  manufacture  of  photograph 
has  become  an  important  trade. 

The  peculiar  charactenstio  of  industrial  Birmingham  during 
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the  last  oentary  was  the  large  number  of  small  maatera  em- 
ployiog  a  few  workmen  in  the  various  trades.  The  Soho 
establishment  was  the  principal  exception  to  this  rule,  and  was 

the  first  factory  of  any  importance  erected  in  or  near  the  town. 
The  tcnd^'TH  V  of  modern  times,  especially  during  the  last  ten 
years,  has  been  to  the  Hb?«orption  of  the  smaller  workshops  in 
the  larger  factories  carrying  on  a  variety  of  similar  trades. 
The  history  of  every  trade  and  every  manufactory  is  really 
that  of  a  Ta|>id  growth.  Beginning  as  a  small  master,  often 
working  in  his  own  house,  with  his  wife  and  children  to  help 
him,  the  Birmingham  workman  has  become  a  master,  his  trade 
has  extended,  his  buildings  have  increased.  He  has  used  his 
house  as  a  workshop,  lias  annexed  another,  has  built  upon  the 
garden  or  tho  yarcl,  find  eousequently  a  large  uuniber  of  tlio 
inannfactuneji  uiu  luu.st  irregnlur  in  style.  Whenever  tho 
business  haa  overgrown  its  tuny  home,  and  it  is  necessary  to 
remove  or  to  rebuild,  a  better  class  of  building  is  invariably 
adopted.  The  warehouses,  the  workshops,  and  the  offices 
erected  daring  the  last  few  years,  all  show  not  only  great 
attention  to  ]:^ysical  wants  and  sanitary  laws,  but  generally 
some  appreciation  of  ornament,  and  some  love  of  art. 

Birmingham  is  in  fact — Sheffield  perhaps  only  excepted — 
the  town  of  all  others  where  the  social  and  personal  tVeedom  is 
extreme.  The  large  number  of  small  manufacturers  are 
practically  independent  of  the  numerous  factors  aud  mer- 
chants they  supply.  The  workmen,  mostly  untrammelled  hj 
tiadee'  anions,  are  paid  according  to  their  merits,  and  skilled 
labour  of  all  sorts  is  nearly  always  in  demand,  llie  enor- 
moos  variety  of  the  trades  renders  general  bad  trade  almost 
impossible,  for  if  one  branch  is  ''slack,"  another  is  usually 
working  *' fuil,^'  or  even  ''overtime."  In  no  town  in  Eng- 
land in  comfort  more  common,  or  wealth  more  equally  diffused. 
If  millionaires  are  few,  absolute  poverty  aud  wretchedness  are 
also  rare.  Dwellings,  however  humble,  are  not  overcrowded, 
as  in  many  large  towns ;  and  very  rarely  is  more  than  one 
family  found  in  one  house. 

The  habits  of  the  people,  generally,  have  changed  greatly 
for  the  better  during  the  past  thirty  years.  The  "  bull-baiting" 
and  "  cock-fighting,"  of  sixty  years  ago,  linvt^  died  out;  and 
the  nnrnerous  railways  which  converge  in  iiirmingliam,  have 
atlbrded  ready  and  cheap  far iliries  for  the  mast  of  ihe  working- 
ciaiises  to  enjoy  a  holiday,  breathe  the  fresh  air  of  mountains, 
and  the  coast  of  Wales — adrantages  unkuown,  even  to  the 
maSB  oi  the  middle-daases  sixty  years  ago. 
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It  was  originally  intended  to  include  in  this  paper  a  maas 
of  statistics  relating  to  the  Birmingham  trades,  but  the  rolume 
has  extended  so  far  beyond  the  limits  originally  assigned,  and 
80  much  has  been  given  in  the  reports  which  follow,  that  it 
has  been  found  necessary  to  abandon  the  course  proposed, 
U'he  materials  for  such  a  survey  are  necessarily  imperfect,  but 
tlie;^  show  an  advance  daring  the  last  seTentr  or  eighty  yean 
imriTalled  in  the  industrial  faastory  of  any  otner  town,  and  aa 
extent  and  a  variety  of  manufactures  beyond  all  belief,  aa  the 
prodnota  of  Binning^uun  and  its  neighbonring  towns. 
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It  is  matter  of  regret  that,  with  the  exception  of  a  "brief,  in- 
deiiaite,  and  partial  allusiou  to  the  Brass  trades  of  Birmingiiam, 
made  hj  Wil£am  Hatton^  to  be  found  in  his  celebrated  histoiy 
of  tiie  town^  we  liave  no  record  to  gaide  us  as  to  the  intro- 
duction, rise,  and  progreas  of  one  of  our  now  most  important 
branches  of  local  industry. 

The  Brass  manufactures  of  Birmingham,  and  their  intro- 
duction into  the  town,  appear  to  present  an  exception  to  the 
ordinary  rule,  viz.,  that  some  circumstance  of  ancient  date  now 
Utile  known  had  a  share  in  determining  the  locality  of  particular 
manofactores,  and  equally  so  aa  to  the  idea  that  in  the  early 
history  of  a  manu&ctunng  commimi^>  before  cheap  modes  of 
transport  were  extensively  introdacedj  it  will  be  found  dbnost 
always  that  manufactories  were  placed  near  those  spots  where 
nature  produced  most  abundantly  the  raw  matcrinl.  As  recrards 
the  manufacture  of  brass  articles,  if  we  except  the  fuel  which 
is  in  the  immediate  vicinity  of  this  town,  and  an  abundance  of 
fine  casting  sand  of  which  to  form  the  moulds  in  which  the 
articles  are  cast,  no  natural  facilities  present  themselTes 
&vonrable  over  any  other  locality,  calculated  to  make  Bir- 
mingham the  head  quarters  of  brass  founding  and  the  brass 
trade.  Tho  reader  need  scarcely  be  reminded  that  copper, 
which  is  the  principal  metal  used  in  the  production  of  brass, 
as  also  calaniitio,  or  ore  of  zinc  or  spelter,  the  union  of  which 
with  cop])cr  produced  and  now  produces  brass,  are  both  metals 
procurable  only  at  some  distance  from  Birmingham. 
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There  is,  linwever,  ono  element  which  oporatod  far  more 
potently  than  the  presence  of  raw  material,  that  is  the  existence 
of  skilled  labour,  or  industry  trained  in  a  ])articiilar  direction. 
This,  from  personal  observation,  we  beheve  to  bo  hereditary, 
transmisaable  and  transmitted  from  sire  to  sou,  even  down  to 
specialities  or  special  kinds  of  manipolations  of  materials. 
Tkns,  in  a  Birmingliain  working  population  there  is  a  tendency 
to  perpetuate  a  "^jiccial  qualification  for  the  manipulation  of 
metals.  On  this  head  Mr.  Smiles  remarks,  There  seems 
reason  to  beheve  that  the  ca])aeity  for  skilled  industry  is  to  a 
certain  extent  transmissable,  and  that  the  special  aptitude  for 
mechanics  which  characterises  the  population  of  certain  districts 
is  in  a  gpreat  measure  the  result  of  centuries  of  experience, 
transmitted  from  one  generation  to  another/'  Combe  says, 
*^Form,  size,  and  quantity  of  brain  are  transmissable,  and 
hence  dispositions  and  talents  are  transmissable  also."  ^Nlorell 
maintains  equally  "That  the  power  of  specialised  instincts  is 
transmitted,  and,  when  the  circumstances  favour  it,  ^ues  on 
increasing  from  age  to  age  in  intensity,  and  in  a  particular 
adaptation  to  the  purposes  demanded.  All  confirmed  habits 
which  become  a  part  of  the  animal  nature,  seem  to  be  imparted 
by  hereditary  descent  j  and  thus  what  wemn  to  be  an  original 
instinct,  may,  after  all,  be  but  the  accumulated  growth  and 
experience  of  many  generations." 

It  is  impossible  however  to  claim  for  ai-chaic  Birmin<rham 
artisans  the  merit  of  furnishing  the  ancient  Britons  "  with  the 
swords,  spears,  shields,  and  sc^^hes  of  iron  with  which  they 
fought  and  resisted  their  Roman  invaders/'  as  has  been  done  by 
Hutton  when  he  says,  "  We  have  every  reason  to  believe  our 
forefathers  were  supplied  with  the  necessary  implements  of  war 
by  the  black  arti'^t-^-  of  the  Birmingham  forge" — the  historian 
here  appears  to  have  forgotten,  in  his  zeal  for  his  adopted  town, 
that  there  is  no  evidence  to  prove  that  at  the  time  of  the  lioman 
invasion  that  industry  in  iron  was  at  all  in  existence,  the 
manipulation  of  that  metal  understood,  or  its  existence  known ; 
whereas  there  is  abundance  of  evidence  on  the  contrary  to 
prove  that  tilie  weapons  used  by  the  ancient  Britons  were  com- 
posed of  bronze,  produced  from  the  copper  and  tin  procured 
from  the  niino^  of  Cornwall. 

There  are,  however,  authorities  to  guide  us  as  to  the  know- 
ledge that  as  a  metal  working  locality  Birmingham  has  long 
been  celebrated,  and  we  are  told  that  its  superiority  in  the 
manufacture  of  cutlery  and  hardware  was  as  conspicuous  in 
the  days  of  Heniy  Vlll.  as  it  is  at  present.   Oon&mation  of 
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tihis  we  gather  from  the  Itinerary  of  old  Leland,  who  tells  us, 
in  the  (jiiiiiiit  hiiigiiago  of  the  period,  that  There  bo  many 
smithes  m  the  town  that  use  to  make  knives  and  all  manner  of 
cutting  tooles,  and  many  lorimors  (i.e.,  bridle  cutters  or  saddlers) 
ihat  make  bittes^  and  a  great  many  naylors ;  so  tliat  a  great 
part  of  the  town  is  maintamed  by  smithes,  who  hare  their  sea- 
cole  out  of  Staffordshire.'^  In  reference  to  the  lorimors  "  it 
is  Gurions  to  remark  that  their  existence  as  a  trade  is  con. 
firmatory  of  the  exis^tence  at  the  period  of  the  manufacture  of 
leather  (one  of  the  earliest  manntactures  of  the  town),  the  us© 
of  which  iu  cunneetion  with  nietal  is,  as  is  known,  very  ancient, 
and  is  a  combination  such  as  promises  to  endure  as  long  as  the 
human  species.  The  trade  of  the  lorimer  still  exists  as  a  special 
business,  trade^  or  manufacture  practised  in  Birmingham  and 
Walsall,  and  is  known  as  that  of  saddlers'  ironmonger.  It  is 
alluded  to,  as  it  is  more  than  probable  that  the  earliest  or 
among  the  earliest  introductions  or  appUcations  of  brass  were 
as  dec-onitive  enrichments  to  the  results  of  the  lorimers^  or 
saddlers'  ironmomrerK'  labours.  After  the  lapse  of  half  a  century 
from  the  period  alluded  to  by  Lelaud,  Camden  writes  of  Bir- 
mingham as  "  swarming  with  inhabitants,  and  its  streets  re- 
sounding with  the  noise  of  anvils.'^  It  will  be  remarked  that 
both  the  authorities  quoted  conveyed  the  impression  that,  for 
a  long  series  of  years  prior  to  their  visits,  the  inhabitants  of 
Birmingham  were  familiar  with  the  manipulation  of  metal,  that 
metal  being  iron.  Brass  is  not  named,  nor  could  it  possibly 
have  been;  the  manufacture  of  brass,  as  will  be  shown,  was 
only  introduced  as  a  manufacture  into  England  about  the 
middle  of  the  reign  of  Queen  Elizabeth,  though  there  are 
reasons  for  supposing  that  brass  was  known  in  Engktnd  so 
fiff  back  as  the  reign  of  Henry  YII.,  that  monarch  prohibited 
the  exportation  of  copper  as  the  doing  so  might  interfere 
with  the  production  "of  brass  guns." 

The  intention,  in  giving  prominence  to  the  working  of  iron, 
is  to  show  that  the  inhabitants  of  the  town  had  acquired  a  certain 
amount  of  skill  in  the  working  of  metals,  which  they  could 
readily  adapt  to  the  working  of  the  new  metal,  brass,  when  it 
was  presented  for  their  acceptance  to  be  worked  on.  Howeyer 
much  division  of  labour  may  operate,  as  it  now  does,  in  cir- 
cumscribing the  individual  manipulative  skill  of  the  artisan, 
one  thing  is  certain,  that  at  a  former  period  the  worker  in 
metal  worked  equally  well  and  with  equal  facility  in  all 
metals ;  there  is,  therefore,  every  reason  to  Ijelieve  that  on  the 
introduction  of  the  new  metal,  brass,  into  Biirmingham  it  found 
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an  almost  ready  trained  cla^s  of  artisans  prepared  to  deal  with  it. 
The  preparation  of  a  mould  in  wliicli  to  cast  iron  is  identical 
with  one  in  which  to  cast  brass  ;  a  filter  of  artich^s  in  iron  conld 
and  would  easily  adapt  himself  to  tlic  litting  together  the  several 
portions  of  articles  in  brass — metal  much  more  easily  turned 
or  filed  than  iron.  The  earlier  styles  of  finish  in  both  metals 
were  identical,  i.e.^  they  were  polished  by  abrasion  or  friction, 
and  hence  the  facility  with  which  the  production  of  articles  in 
Brass  or  Brass  fonndliiL''  naturally,  as  it  were,  took  its  place 
among*  the  trades  of  Bii  ininLrliam.  Tn  the  brief  f^pace  of  some 
fifty  years  after  the  introduction  of  the  new  metal,  the  manu- 
facture of  articles  in  it  had  become  one  of  the  specialities  of 
the  manufactures  of  the  town,  and  so  important  had  the 
demand  for  brass  articles  of  Birmingham  manufacture  become^ 
that  the  demand  for  the  raw  matenal  procured  from  Oheadle, 
Macclesfield,  Bristol,  and  elsewhere,  previous  to  1710,  in  that 
year  induced  a  spirited  manufacturer  of  the  name  of  Turner  to 
embark  in  the  manufacture  of  brass.  The  first  brass  house 
erected  in  liirmingham  was  in  Colesliill  Street,  and  orriijiiod 
the  ffTOund  immediately  in  front  of  that,  on  which  stands  the 
solid  brass  tube  manufactory  of  Alston  and  Green,  now  the 
property  of  and  worked  by  The  Elliots  Metal  Company. 

Mutton  maintains  that  the  (m\y,  at  all  events  the  chief^ 
manufacture  of  Birmingham  from  its  earliest  existence  to  the 
restoration  of  Cliarles  1 1.,  was  in  iron,  Of  this  was  produced 
instruments  of  war,  and  hnsl)andry,  furniture  for  the  kiielien, 
and  tools  for  the  whole  yysteni  of  earjient  rv."  Tn  reference  to 
Brass  Foundry  he  states,  that  though  cuiious,  it  is  less  ancient 
than  profitable,  and  less  healthful  than  either.  He  declines 
to  enquire  whose  grandfather  was  the  first  brass  founder, 
and  leaves  that  knotty  point  to  their  grandsons,  to  settle  with 
his  successor  who  should  next  write  the  history  of  Bir- 
minf:(ham,  and,  evidently  drawinpr  nn  his  imagination  for 
his  facts,  belwrps  that  the  first  Tubal  Cum,  so  far  as  repfards 
brass  in  this  town,  figured  in  the  reign  of  King  William, 
ue.,  somewhere  between  the  years  1G89  and  1702  ;  and 
though  he  "sold  his  productions  at  an  excessive  price,  he 
did  not,  like  the  modems,  possess  the  art  of  acquiring  a 
fortune/* 

It  is  curious  to  remark  that  Avhereas  in  the  introdnd  ion  of 
the  manufacture  of  brass  into  this  countrv  Bn'niinu'hani  is  not 
entitled  to  anv  credit,  vet  such  is  the  assimilative  and  ada])tive 
nature  of  its  indu.stiy,  that  in  a  very  few  years  after  the  in- 
troduction of  a  knowledge  of  that  metal  into  the  town,  it 
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jrapidly  absorbed,  and  may  now  be  said  to  liave  almost  mono- 
polised the  manufacturo  of  articles  in  brass ;  the  spirit  of  its 

manufacturers,  the  skill  of  its  arti>'nns,  rravo  the  alloy  new 
forms,  and  applied  it  to  })uipo?cs  until  thou  unthought  of. 
What  Manchester  is  in  cotton^  Biadfoid  in  wool,  and  Sheffield 
in  steelj  Birmiugham  is  in  b^a^ss;  its  articles  of  cabinet  and 
general  brassfoondry  are  to  be  found  in  every  part  of  the 
world;  its  gas  fittings  in  every  city  and  town  into  which  gas 
has  been  introduced,  from  Indus  to  the  Poles— on  the  ridlways 
of  every  country  and  on  every  sea,  its  locomotive  and  marine 
engine  Sf)liil  bras.^  tuV)Ps  grnernte  the  vnpnnr  which  impels 
the  locomotive  over  tlio  irou  road,  aud  propels  the  steam-boat 
over  the  ocean  wave-— its  yellow  metal  Ijclts,  nails,  and 
shcatking  hold  together  and  protect  from  decay  "wooden 
walls  of  our  own  and  other  countries'  ships — its  Manillas,'' 
once  made  in  tons,  are  the  circulating  medium  of  the  natives  of 
the  Gold  Coast — and  its  rings  and  ornaments  of  brass,  sent  out 
in  immense  quantities,  are  the  chief  decorations  of  the  beUei 
on  the  banlv^'      the  dist.'int  Z;nnl)csi, 

Having  mtroduced  the  subjcef,  attention  will  now  be 
directed  to  the  early  history  of  Brahs,  the  introduction  of  its 
manufacture  into  England,  where  made,  how  it  was  and  is 
now  made,  and  the  sources  of  supply  of  the  copper  and  zinc, 
of  which  it  is  an  alloy. 

Though  mention  of  the  metal  Brass,  or  a  word  translated 
as  brass^  is  frei^uently  introduced  by  early  sacred  and  profane 
Avritcrf^,  there  is  not  the  most  remote  probalMliiy  of  identify- 
ing it,  or  the  so-called  brass,  with  the  metal  wiiicli  bears  that 
name  in  the  present  day.  The  vvuid  should  uoL  be  trau.sliiled 
brass,  since  brass  is  a  combination  of  copper  aud  zinc,  and  all 
specimens  of  ancient  objects  formed  of  "  sbb"  and  translated 
and  supposed  to  mean  brass,  are  found  upon  analysis  to  con- 
tain no  zinc  The  brass  of  an  early  period  of  the  workrs 
history  was  unquestionably  a  mixture  of  copper  and  tin,  which 
constitutes  or  fornis  tlio  alloy  called  B'-^nze.  The  early  re- 
ferences, therefore,  in  the  Bible  to  the  "  lulls  from  wliieli  biass 
might  be  dug,''  with  numerous  other  allu.sions  to  brass  must 
not,  therefore,  be  accepted  literally  to  moan  the  metal  known 
as  such  in  the  present  day.  As  weapons  of  wood,  bone, 
or  stone  preceded  those  formed  of  metal  used  by  the  abori« 
gines  of  eveiy  country,  so  bronze  preceded  brass.  "The 
bronze  ago "  was  a  reality,  as  the  existing  anticpiities  in  the 
museums  and  private  collections  abundantly  tlcnnonstratc.  Sir 
Gardner  Wilkinson  believes  that  the  granite  which  forms  the 
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materials  of  whicli  ihe  temples  and  obelisks  of  Egypt  were 
bnilt^  was  cut  and  inciBed  with  chisels  of  bronze.  Iiayiird 
ezbomed  from  the  mounds  which  mark  and  corer  the  site 

of  Nineveh,  portions  of  swords,  armour,  tripods,  cooking 
utensils,  and  inmiinerable  objects  made  of  bronze.  lu  Greece 
bronze  ecjually  formed  the  metal  used  for  useful  and  orna- 
mental purposes.  In  Italy,  at  first,  a  similar  combination  of 
metals  was  used  for  the  production  of  objects  of  otility  and 
ornament.  In  Russia  the  produce  of  its  copper  mines^  mixed 
with  tin  (in  greater  proportion)  took,  in  addition  to  useful 
forms,  that  of  immense  bells.  In  France,  Gormnny,  and 
S^verlen  the  early  inhabitants  of  those  countries  fouglit  with 
bronze  weapons,  and  the  ancient  Britons  resisted  the  legions 
of  Imperial  Rome  with  "  celts,"  swords,  and  daggers  also  of 
bronze,  the  copper  and  tin  of  which  it  was  composed  being  pro- 
cured from  the  mines  of  Cornwall.  In  all  the  examiues  of 
existing  metallic  remains,  these  early  works,  when  subjected  to 
chemical  analysis,  give  distinct  traces  of  tin — ^zinc  is  absent; 
that  ores  of  copper  and  calamine  may  have  been  fonnd  in 
close  ])roximity  to  each  other,  and  were  melted  together 
accidentally  by  ancient  metallurgist:;,  is  not  to  be  doubted — the 
result  produced  the  "  yellow  copper  "  of  the  ancient  writers;  but 
it  is  very  evident  iJiat  the  cause  which  produced  the  change 
in  colour,  was  not  understood  until  after  the  Christian  era, 
and  ^en  only  by  nations  considerably  advanced  in  civilisation 
and  refinement.  Chief  among  these  were  the  Romans,  who 
issued  coins  which,  on  beinor  subjected  to  an  analysis,  give 
distinct  evidence  of  zinc  in  alliance  with  copper  in  proportion 
approaching  very  nearly  the  brass  of  the  present  day.  A 
metal  designated  by  the  Romans  as  Orichalcum  or  Aurichal- 
cnm,  appears  to  have  been  composed  of  the  same  metals  as 
our  brass.  Watson,  in  his  Chemical  Essays,  published  in 
1786,  maintains  the  identity  of  the  two  metals — in  this 
opinion  he  is  confirmed  by  Dr.  Percy.  The  similnn'ty  of 
certain  mixiuros  of  copper  and  zinc,  somewhat  richer  in  cop- 
per than  the  ordinary  braids,  and  there  tore  more  golden  in 
hue,  will  account  for  the  fraud  so  easily  perpetrated  by  \'itenua 
on  the  temples  of  Rome  by  despoiling  them  of  their  gifts  and 
ornaments  of  gold,  and  replacing  them  by  similar  objects  in 
Orichalcum.  It,  however,  must  be  admitted  that  Pliny  ap- 
pears to  have  arrived  at  very  nearly  a  solution  of  tlie  brass 
problem ;  he  had  observ'cd  tliat  cop]ier  placed  in  close 
proximity  to  cadmia  or  calamine,  i.p.,  oie  of  zinc,  on  being 
exposed  to  heat,  increased  in  weight,  by  absorption  of  the 
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calamine;  and  he  evidently  tliereby  anticipated  the  process  of 
converting  copper  into  I  russ  by  cementation,  as  practised 
in  England  after  the  lapse  of  1700  years  from  Liiu  period  in 
which  he  lived. 

Corintihiaii  hnaa,  was  not  brass  at  aU,  bat  a  composite 
metal  accidentally  produced  by  tlio  conflagration  whicn  de- 
vastated the  city  of  Corinth,  and  fused  together,  indiscri- 
minately, its  treasures  of  art,  composed  of  gold,  silver,  copper, 
and  other  metals,  the  so-called  brass  varying  in  colour  as  the 
gold,  silver,  or  copper  preponderated  in  the  mixture. 

The  brass  of  JJeloa  was  that  which  iirst  became  famous; 
all  the  world  came  to  purchase  it  (at  least,  so  says  PHny),  and 
Birmingham  cabinet  brassfotmders  may  be  interested  in 
knowing  that  the  Delian  artisans  were  celebrated  for  the  feet 
and  supports  of  dining  couches  made  of  their  brass,  ^ginetan 
brass  was  celebrated  for  the  skilful  manner  in  which  it  was 
annealed,  uTid  |)robably  it  would  be  found  that  the  works  made 
there  were  pruduced  by  the  "repouss^"  or  "beaten"  method 
of  working.  The  island  of  aEgina  was,  it  appeal's,  famous  for 
the  manmactnre  of  sockets  only,  for  lamp  stands,  while 
Tarentnm  was  eqnally  so  for  the  branches. 

The  desire  for  conauest,  which  in  so  peculiar  a  manner 
distinguished  ancient  Rome,  was  doubtless  the  means  of 
carrying  into  the  countries  subdued  by  its  legions  a  knowledge 
of  the  arts  they  practised,  and  to  this  may  be  attributed  an 
advance  in  the  metallurgical  arts  north  of  the  Alps.  Germany 
and  Flanders  acq^uired  and  practised  the  manufacture  of  brass 
at  a  very  much  earUer  period  than  Enghmd ;  and  we  have 
abundant  authorities  which  show  that  the  thin  plates  or  slabs 
of  "laton,"  or  "latten,"  or  "  brass,"  of  which  so  many  are  to 
be  found  in  our  cathedrals  and  churches,  and  which  have  been 
used  as  monumental  brasses — the  material  on  which  the  in- 
scriptions are  incised  or  cut — were  procured  from  the  coun- 
tries named.  In  Westminster  Abbey,  "  that  temple  of  silence 
and  reconciliation,  where  the  enmities  of  twenty  generations 
He  buried,"  we  have  the  monuments  of  Henry  III.  and  Queen 
Eleanor,  made  in  the  years  1272  and  1295,  by  William  Torrel, 
an  Englishman;  and  165  years  thereafter,  in  1400,  was  erected 
in  the  Beanchamp  Chapel,  at  Warwick,  that  most  magnificent 
monument  in  brass  which  covers  the  remains,  and  commemo- 
rates t  he  greatness  of  Richard  Beanchamp,  Earl  of  Warwick, 
also  the  work  of  an  Euglishman,  i.e.,  William  Austin,  citizen 
and  founder  of  London.  In  all  probability,  the  brass  out  of 
whidi  these  works  were  made  was  imported  £rom  Germany, 
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the  Netherlands,  Flanders,  or  from  the  town  of  Nnrem- 
berg — the  Bavarian  Birmiughum  of  that  day — which,  amoug 
ike  other  spedaUHles  for  wMch  it  was  oelebratedy  numberea 
brass  sheet  metal,  and  brass  wire  of  great  excellence,  in  addi- 
tion to  its  other  hardware  products. 

But  England  had  within  her  bounds  all  the  elements  for  the 
manufaeture  of  brass  of  the  best  quality  :  she  had  abundance 
of  labour  to  be  directed,  ibrests  iVom  which  to  ])rocure  wood 
charcoal  for  ameltiiig,  and  uiiuorul  fuel ;  the  sea-washed  mouu- 
tainfi  of  Cornwall  were  rich  in  copper  ore ;  those  of  Somerset- 
shire and  Derbyshire,  dsc,,  possessed  abundant  sappUes  of  the 
ores  of  zinc.  Intelligence  alone  was  needed  to  work  the  raw 
materials  profital)ly.  Tn  the  reig*ns  of  Henry  VIII.  and 
Edward  VI.,  several  Acts  wore  passed  prohibitintr  the  ex- 
portation of  brass,  &c.,  under  the  penalty  of  forfeiting  double 
the  value  of  the  quantity  exported.  It  was  not,  however, 
until  the  reign  of  Queen  Elizabeth  that  any  systematic  effort 
appears  to  hare  been  made  to  economise  the  mineral  and 
metallurgical  resonroes  of  this  country ;  by  doing  so,  she 
fiirnished  the  means  of  increasinc^  the  supply  of  material  for 
old  industries  to  operate  on,  and  created  new.  Chief  among 
the  latter  was  that  of  the  manufacture  of  brass.  Other  branches 
of  industry  were  introduced  into  this  country,  by  encouraging 
foreign  artisans^-Hinch  as  the  manufacture  of  cloth,  silk,  and 
glass.  A  similarly  wise  policy  marked  the  introduction  of  the 
manu&ctnre  of  brass,  and  was  accomplished  by  IHizabeth 
granting  to  William  Humfrey,  "  say"  Master  of  the  ]\[int,  and 
to  Christopher  Shutz,  an  "  Alraain,"  bom  at  St.  Aniien  Berg, 
under  tht;  ol)edience  of  the  Elector  of  Saxony,  a  patent  for 
working  Calamine  stone  and  making  Brass.  Shutz  is  stated,  in 
the  quaint  language  of  the  period,  to  haye  been  a  man  "  of 
great  cunniiig,  knowled^fe,  and  exj)eriencc,  as  well  in  finding 
of  the  calamine  stone  fi.e,,  ore  of  zinc,)  as  in  the  right  and 
proper  use  thereof,  for  the  composition  of  the  mixed  metal 
commonly  called  Matten,'  viz.,  brass,  in  reducing  it  to  be  sofc 
and  malleable ;  also  in  apting,  manuring,  and  working  the 
same  into  all  sorts  of  batteiy  wares,  cut  work,  and  wire/^ 
The  patent,  which  secures  to  Humfirey  and  Shutz  the  exdnsire 
right  to  practise  the  mining  for  zinc  and  the  manufacture  of 
brass,  bears  date  the  17th  September,  1565,  and  from  it  may 
be  traced  the  rise  of  the  manufacture  of  l>rM«'--  in  this  country. 
With  the  intention  of  further  encouraf2finL>'  metalhc  and  che- 
mical industry,  on  the  28th  of  May,  15Gt>,  Queen  Elizabeth 
granted  additional  letters  patent  to  Humfrey  and  Shutz,  in 
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addition  to  ihose  previously  granted  to  Ooinelius  de  Yoz^ 

for   ^cttinfj;  alum  roppem*',   mid  clivers      ewers "  of 

mct^s;  and  to  Houfrlisetter  aud  Tlnirhiiid,  I'or  ^oit'mfr  gold, 
.silver,  copper,  aiul  quickeilver;  aud  tlicy,  vviik  the  Lord 
Chancellor,  aud  other  principal  Ministers  of  State,  to  be 
Societies  of  the  City  of  London,  by  the  name  of  GrOTemors^ 
Assistants,  and  Societies  of  the  City  of  London^  of  and  for 
the  Mineral  and  Batteiy  Works.  Humfrey  and  Shntz  had, 
however,  an  exclusive  grant  for  the  sale  and  proper  use  of 
the  calamine  stone.  Thej^e  ])at('iitees  and  the  Society  held 
nnlimited  sway  in  things  mineral  and  motallic.  They  gained 
additional  privileges  from  James  I.,  in  1609;  Charles  i.,  in 
1631  and  1639,  and  from  Charles  II.,  in  1668 — ^in  whose  reign 
the  several  interests  of  the  heirs  and  successors  of  the  patentees 
already  named  were  merged  into  one  sole  and  entire  united 
compaii  v,  In  nriT.'jf  the  title  already  given.  It  had  its  Corporate 
Seal,  had  a  Mineral  Master  General,  in  addition  to  other 
officers ;  held  Courts,  let,  and  set  mines,  and  up  to  the  year 
1710,  at  least,  continued  as  a  power  in  the  industries  within 
its  province.  No  doubt,  in  the  early  stage  of  these  industries, 
its  mfluence  was  beneficial ;  but  it  ceased  to  be  so  when  pri- 
vate enterprise  took  the  place  of  national  patronage,  and  mmes 
passed  from  being  national,  or  the  property  of  the  monarch  of 
these  realms,  into  the  liands  of  the  private  smelter. 

During  the  reigns  of  James  I.,  and  Charles  I.  and  II.,  the 
nianntacture  of  brass  a})])earH  to  have  been  practised  with 
varied  success,  aud  the  mauufiicturers,  Uke  all  who  but  recently 
had  embarked  in  new  undertakings,  appear  to  have  been 
harrassed  by  the  importation  of  foreign  products  of  a  similar 
kind  to  those  produced  by  them ;  they,  therefore,  adopted  a 
Conservative  policy,  and  petitioned  that  foreifni  imports  in 
brass  should  be  prohibited,  or  the  import  duty  thereon  in- 
creased. In  10)25,  the  copper  of  the  Kwfr  of  Sweden  was 
speciallv  singled  out  for  increased  duty,  as  "  the  Swedes  had 
^temuned  to  sell  their  goods  at  a  loss,  in  order  to  undersell 
those  of  English  manufacture/'  Brass  wire  was  then  selling 
at  £8  per  hundredweigl  f^  but  the  introduction  of  Swedish 
wire  had  reduced  it  to  ko  on.  "  If  the  introduction  of  Swedish 
wire  was  not  prohibited,  or  the  duty  largely  increased,  it  was 
alleged  that  the  suspension  of  labour  in  the  calamine  mines  of 
Somersetshire,  &c.,  and  the  copper  mines  of  Wales,  must 
follow  as  an  inevitable  consequence.  The  continuance  of  the 
brass  works,  it  was  held,  was  of  the  utmost  importance.  In 
1639,  a  further  extension  of  the  prohibition  was  asked  for,  and 
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obtained;  tlie  petition  seta  forth  that,  before  the  year  1665, 
there  was  uot  any  wire  infide  or  drawn  by  such  devices,  tools, 
or  engines,  as  were  devised  by  Humfrey  and  bhutz ;  before 
which  time  all  English  wire  was  made  and  drawn  hy  "  man's 
strength."  The  precarious  and  fluctuating  nature  of  the 
brass  trade^  as  indicated  by  what  has  been  already  stated^ 
does  not  appear  to  have  hindered  other  manufacturers  entering 
the  field.  In  1649,  Jacob  Mouimia  and  Daniel  Diametrius, 
both  Germans,  established  bras.s  works  at  Esher,  T\ear  Surrey, 
on  which  they  expended  the  sum  of  £6,000  ;  but  wiiicii,  alter 
being  in  operation  thirt7*four  years,  and  making  good  profit, 
they  were  compelled  to  g^ve  up  worldng,  to  their  own  ruin,  and, 
as  they  expressed  it,  to  the  prejudice  of  the  kingdom,  in  losing 
so  beneficial  au  art — having'  here,  i.r.,  in  England,  the  best 
co])pcr  and  calamine  of  any  part  of  Europe.  Batter}-  works, 
however,  were  being"  rapidly  extended  even  in  the  face  of  the 
faiiuio  alluded  to.  Au  ancestor  of  Lord  Byron  leased  brass 
batteiT  works  at  Nottingham,  at  a  rental  of  £400  per  annum. 
Daniel  and  Joseph  Houghsetter  (descendants  of  we  Hough* 
setter  named  in  Queen  Bihzabeth's  grant)  were  working  the 
Goldscope  Copper  Mine,  near  Keswick,  and  were  licensed  to 
convert  the  copper  found  into  brass.  This  mine,  reputed  to 
be  very  rich  in  copper,  at  which  4,000  artificers  and  labourers 
were  employed,  in  the  CromwelUan  wars  of  1650  and  1661, 
had  its  smelting  houses  destroyed,  its  working  pnt  a  stop  to, 
and  most  of  its  miners  were  killed  or  followed  the  Protector. 
The  working  was  resumed  by  Dutch  miners,  brought  over  by 
William  TIT.  ;  they  were  driven  from  it  in  1715,  and  no  effort 
has  since  been  made  to  resume  operations.  'ITie  mouth  of  the 
level,  surrounded  by  heaps  of  grass-grown  delrrw,  serves  to 
mark  the  spot  where  thousands  toiled,  "  and  mines  existed  so 
Tsluable  that  they  served  the  whole  kingdom/' 

The  Battery  Works,  as  might  be  supposed,  were  not  con- 
fined to  the  production  of  articles  in  metals  :  they  embraced 
the  production  of  chemical  substances,  with  the  exclusive  right 
to  get  the  raw  materials — the  production  of  glass,  colours  of 
all  kinds,  oils  fit  for  the  lumps  of  princes  and  noblemen, 
enamelled  and  other  earthenware,  &c.,  rock  and  Yorious  other 
mineral  salts,  Sbc,  As  regards  the  strictly  metallic  depart- 
ment of  tiie  battery  works,  an  enumeration  of  their  varied 
products  cannot  fail  to  be  particularly  interesting  after  the 
lapse  of  160  years,  as  it  indicates  tlie  condition  in  which  the 
raw  material  was  supplied  to  manufacturers  engaged  in  the 
industries  in  copper  and  brass  j  besides,  we  gather  from  it  a 
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knowledge  as  to  the  existence  of  processes  and  meclianical 

appliances  at  a  niucli  earlier  period  than  we  of  the  proscnt 
generation  could  have  anticipated  as  likely  to  have  then  been 
practised.  The  prutiucts  of  the  battery  works  were  as  follows  : — 
'*  Copper  battery  plate,  copper  hoops,  copper  rods,  copper  wire, 
fine  brass  or  "  latten  "  battery  plate,  ditto  in  sheets  planished  ; 
ditto  in  hoops,  in  rods,  in  wire,  in  pins,  in  sorts,  in  thimbles, 
needles,  anrichalchum ;  ditto  in  sheets,  ditto  in  thin  leaves,  ditto 
in  wire,  fine  wiro  fluted  for  wearing' ;  ditto  for  knots  for  head 
dre^Ts,  &c.,  ditto  in  leaves  for  gilding,  ditto  in  shells  for 
painting  and  writing,  commonly  called  shell  gold  ;  lead  in 
sheets,  strained  by  water  engines ;  rolled  tin  in  leaves,  for  fods 
for  looking  glasses ;  metaf  oolonrs  in  powder/'  The  term 
''Battery  Works"  suggests  that  one  establishment  in  Bir- 
mingham — i.e.,  that  of  the  late  Mr.  Benjamin  Gibbons,  in 
Digbeth,  (now  conducted  by  his  sons)— still  bears  that  title; 
its  commeTHOTTient,  however,  was  within  the  present  century; 
it  had  no  (  nnection  with  any  of  the  old  estabhshments  whose 
name  it  bears,  though  some  of  the  articles  manufactured  are 
prodnced  by  the  same  processes,  as  neptunes,  guinea  pans  and 
kettles,  Lisbon  pans,  &c.,  viz.,  that  of  ''battery/'  or  hammering. 

The  making  of  brass  at  Bristol  is  an  important  link  in  the 
histoxy  of  the  progress  of  the  brass  manufacture  in  England, 
and  as  from  it  Kirmingham  recoivcd  a  portion  of  its  supply  in 
the  early  period  of  her  brass  manufacture,  an  allusion  to  what 
was  done  there  cannot  fail  to  be  interesting. 

Brass  works  were  estabUshed  at  the  Baptist  Mills,  near 
Bristol,  early  in  1700,  by  Mr.  Darby,  an  ancestor  of  the  pre- 
sent Darbys,  of  Coalbrook  Dale,  and  by  a  Mr.  Lloyd,  from 
North  Wales,  who  carried  on  the  manufacture  of  brass 
under  the  name  of  "^'The  Bristol  Brass  Battery  Company." 
At  these  wnrks  were  made  ingot  brass,  battery-work,  and 
roiled  hnis  ,  tlie  ''stiips''  for  the  latter  being  cast  in  two 
ingots  iormed  by  granite  stones,  and  afterwai-ds  beaten  or 
roUed  oat. 

In  a  few  years  after  the  establishment  of  the  Baptist  Mills 

Works,  they  were  transferred  to  other  parties,  and  Ihe  style  of 
the  firm  altered  to  that  of  Joseph  Loscombe  and  Brass  Works 
Company,  who  immediately  proceeded  to  erect  other  works  in 
the  neighbourhood,  viz.,  at  Keynsham,  Kelson,  Salford, 
Weston  near  Bath,  and  Warmley,  and  they  erected  three 
hammer  mills  on  different  parts  of  the  riTer  Chew.  At 
Keynsham  they  had  rolling  mills  and  wire  mills,  and  at  the 
other  works  hammer  mills  for  battery  work. 
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All  tho  foregoing  worlcB  were  can-ied  on  by  Joseph 
Loscumbe  and  Brass  Works  Gompau^  L'ov  nearly  iil'ty  years, 
ihsf  were  then  taken  to  by  a  new  firm,  composed  of  three  or 
four  of  the  family  of  the  Harfords,  a  Sir  Jarret  Smith,  and  a 
Mr,  Battersby,  who  styled  themselves  Harfords'  and  Bristol 
Brass  Battery  and  Wire  Company/'  These  works  were  all 
carried  on  for  the  manufacture  of  brass  for  more  than  a  half 
century,  since  which  the  majority  of  thciii,  one  alter  another, 
have  been  discontinued.  The  works  ul  VV  esLou,  uud  tho  two 
mills  on  the  river  Chew,  were  discontinued  abont  fifty  years 
ago.  The  mills  at  Weston  are  now  used  for  grinding  logwood, 
and  the  two  upon  the  river  Chew,  one  for  cement  and  the 
other  for  flour. 

The  Ba])ti.st  Mills  Works  wore  discontinued  about  thirty- 
five  years  since,  ami  are  now  ii^-ed  for  pottery  purposes.  The 
mills  at  Kelson  were  abandouud  about  twenty  years  ago,  and 
are  now  in  rains. 

The  works  at  present  in  operation  for  the  manufaetnre  of 
brass  in  tho  neighbourhood  of  Bristol  are  those  at  Keyn- 
Bham,  Salford,  and  one  of  the  mills  on  tho  river  Chew.  The 
Bristol  brass  was  oTML'-inally  made  from  copper  and  calamine, 
the  latter  bein«jf  obiauied  Iroiu  Shijiham,  on  the  Mendip  Hills, 
a  distance  of  about  sixteen  miles  from  Koynsham.  For  the 
last  twenty^five  years  spelter  has  been  substituted  for  calamine. 

The  production  of  brass  in  the  neighbourhood  of  Bristol, 
during  the  last  fifty  years,  has  certainly  diminished  more  than 
one  half. 

The  partners  of  the  hrm  of  Harfords'  and  Bristol  Brass 
Battery  Company"  have  changed  scvenil  times  durinj^  the 
present  century ;  lately  all  the  old  partners  have  gone  out, 
although  the  style  of  the  firm  remains  the  same,  the  present 
company  consists  only  of  Messrs.  Henry  Elford,  Donald  Bain, 
and  Alexander  Steed,  the  two  former  having  been  in  the 
service  of  Messrs.  Williams,  Foster,  and  Company.  The 
"  Harfords'  and  Bristol  Brass  Batterv  Com])any  "  commenced 
copper  smelting  in  the  neighbourhood  of  Bristol,  at  Crews' 
Hole  and  Conham,  about  a  century  ago,  and  continued  to 
manufacture  copper  for  general  sale  and  uie  use  of  their  brass 
works  for  upwards  of  fifty  years,  haying  discontinued  copper 
smelting  early  in  the  present  century. 

They  rolled  copper  at  their  mills  at  Kelson,  and  had  also 
some  copper  mills  at  l>iiton,  but  discontinued  rolling  copper 
soon  after  they  discontinued  smelting.  In  1710,  the  right  to 
work  for  copper  and  convert  it  into  brass,  as  regards  Ireland, 


Digitized  by  Google 


STAnOBDSHIBS  BRAflB  W0BK8. 


287 


was  granted  to  one  Thomas  Obwui,  whose  works  were  erected 

in  tlic  ricinity  of  DuLliii. 

The  progress  of  the  manufacture  leads  us  nearer  home,  to 
Staffordshire.  Clieudle  brass  wa«»  also  celebrated,  and  from  it, 
aa  from  Bristol,  BiruiinKham  drew  a  portion  of  its  early  supplies. 
The  Cheadle  Copper  and  Braes  Company  first  commenced  ojpera- 
tions  in  1717,  when  they  erected  copper  smelting  works  at 
Bank  Quay,  near  Warrington.  I  have  heard  my  father  say, 
(writes  W.  H.  Keates,  Esq.,)  that  the  first  entry  in  their 
books  was  charnrtoristic— "  Paid  for  ale,  to  men  d\fc^ng 
foundations."  Originally  all  the  copper  they  used  in  making 
brass  was  smelted  at  Bank  Quay. 

The  brass  works  were  biult  near  Cheadle,  in  Staffordshire, 
soon  after  the  erection  of  the  copper  works  at  Bank  Quay — 
the  locality  was  probably  chosen  on  account  of  there  heing 
an  abundant  supply  of  suitable  coal,  its  heing  abont  midway 
between  the  supply  of  copper,  from  Tjnncashiro,  and  of  cala- 
mine, from  Derbyf'hire,  and  its  proximity  to  the  river  Chnrnct, 
at  Oakamoor  and  Alton,  which  sup])lied  the  necessary  power 
for  the  rolling  and  wire  mills.  Originally  copper  was  carried 
from  Bank  Quay  to  Cheadle  on  the  backs  of  horses,  afterwards 
in  waggons,  and,  finally,  by  canal.  I  recollect,"  says  Mr. 
Keates,  "calamine  being  brought  to  Cheadle  on  the  backs  of 
mules  from  Derbyshire."  On  discontinuing  their  smelting 
works  at  Bank  Quay  ,  thov  erected  fathers  near  the  bra<s  works, 
and  also  at  Puucuwdd,  and  Neiitli  Alibey,  iu  iSuuth  W  ales. 

From  the  time  of  the  erection  of  their  works  at  (Jlieadle, 
until  abont  the  year  1830,  all  the  brass  was  made  by  the  old 
process  of  cementation,  and,  probably,  at  no  place  in  £urope 
was  this  process  conducted  more  successfully,  or  at  which 
brass  of  better  quality  was  produced.  About  the  year  1830, 
the  old  process  was  discontiTiued,  and  the  company  began  to 
make  brass  at  their  rolHng  and  wire  mills,  at  Oakamoor,  by 
din  ctly  combinmg  the  two  metals,  coj)per  and  spelter. 

The  furnaces  at  Cheadle  were  similar  to  those  used  in 
brasshonses  generally,  and  consisted  of  circular  dome-like 
chambers,  lined  with  fire-bricks,  terminating  in  a  circular 
flue.  At  some  distance  from  the  bottom,  provision  was  made 
for  setting  the  pots,  nine  in  number,  i.e.,  a  large  centre  or 
*' kin^*  yiot,"  and  eight  smaller  ynf< — flie  contents  of  which 
consisted  of  shot  copper,  calamine,  and  ground  chemical, 
under  each  of  the  pots  a  flue  hole  was  introduced,  which 
admitted  air,  and  increased  the  action  of  the  fuel  and  heat  of 
the  furnace.   The  contents  of  the  eight  pots,  when  melted. 
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wero  emptied  into  the  king  pot,"  its  contents,  after  being 
well  stirred  and  mixed,  were  poured  into  ingots.  Four  such 
furnaces  were  placed  in  each  ''melting  house,"  the  works 
originallj  consisted  of  two  such  houses— or  eieht  fhniaces^ 
which  produced  about  2|  tons  of  brass  per  week,  these  were 
gradually  increastMl  up  to  thirty-six  furnaces,  and  the  pro- 
duce of  brass  raised  to  abo\it  (iOO  tons  per  annum.  Of  th'^^ 
quiiTitity,  about  three-fourths  w;»s  converted  into  wire  and 
sheets— the  latter  called  "latten,"  and  the  rema-iuder  was  cast 
into  ingots  of  6  or  Tibs.  each. 

The  brass  for  wire  and  sheets  was  cast  into  ''plates/' 
which  weighed  from  96  to  lOOlbs.  each,  and  varied  in  dimensions 
firom  5ft.  2in.  to  5ft.  lOin.  long,  and  11  to  15in.  broad.  The 
moulds  in  which  these  "  plates  "  were  cast  were  formed  of  two 
massive  slabs  of  granite  of  at  least  Gft.  4in.  long  by  2ft.  9in. 
broad,  and  about  8in.  thick.  One  face  of  each  slab  was 
plastered  over  with  fire-clay  and  loam  to  give  it  the  requisite 
smoothness,  and  strips  of  iron  were  inserted  between  the  two 
slabs  to  determine  the  length,  widths  and  thickness  of  the 
"  plates  "  of  brass,  and  the  whole  was  then  screwed  together 
by  machinery,  at  a  proper  inclination,  to  receive  the  melted 
metal.  The  brass  iTitended  for  **  latten"  consisted,  as  nearly 
as  possible,  of  two-parts  copper  and  one-part  zinc — as  also  did 
the  wire,  denominated  pale,^'  used  for  various  purposes ;  but 
the  wire  intended  for  pins  contained  a  little  more  zmc,  as  also 
did  the  ingot  brass. 

Four  qnalities  of  ingot  brass  were  made  at  Cheadle,  viz.  :— 

B  B — Made  of  best  copper^  and  same  quantity  of  zino  as 
the  "  plates    for  "  latten." 

B  0 — Inferior  copper,  and  slightly  more  zinc. 

A  M — Some  copper  and  calamine,  tainted  with  lead. 

T  T — Made  of  uh  metal  and  other  inferior  materials. 

The  B  C  ingots  were  ays  broken  through  the  middle, 
and  hence  known  as  "  B  G,  broke." 

Wolverhampton  and  Sheffield  took  the  Y  Y  ingots — not 
much  of  which  was  miide — the  latter  town  also  took  some  B  B; 
the  great  bulk  of  all  the  rest  went  to  Birmingham.  Of  all 
sorts,  ingots,  "  latten,"  and  wire,  I  suppose  Birmingham  took 
from  Cheadle  about  850  tons  per  annum ;  the  rest  went  to 
London,  Gloucester^  Warrington,  and  Manchester,  principally 
as  wire,  for  pins. 

The  quality  of  copper,  for  making  good  bmf?s  for  sheets 
and  wire,  was  of  the  utmost  irnjiortance  in  the  old  process  of 
cementation,  and  to  obtain  this,  the  Cheadle  Company,  and 
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Measrs.  Harfords  of  Bristol,  prepared  it  from  tlic  ore  them- 
Rclvos^  on  this  account,  cliicfly,  the  brass  made  at  Cheadlo 
and  Bristol  was  much  esteemed. 

It  is  worthy  of  note,  that  thon^h  varions  calatnincs  were 
used — dug  from  Derbyshire,  Flintshire,  SomerseLshire,  aud 
Yorksliire— from  long  experience  and  care,  the  percentage  of 
sine  in  the  different  qnalities  of  brass  produced  was  secured 
with  as  much  certainty  as  it  is  by  the  method  of  direct  mixture 
now  practised. 

In  addition  to  the  works  at  (^headle,  the  company  had 
for  several  years  works  at  Greenfield,  in  Flintshire,  where 
the  brass  made  was  converted  into  pans  by  the  battery 
process — (these  works  were  nndonbtedly  those  visited  by 
Mattiiew  BonltoUj  as  wiU  be  shown  in  the  history  of  the 
Birmingham  Brass  and  Sj^elter  Company,  established  in  1781, 
to  be  introduced  hereafter) . 

Tlio  Chcadle  Company  produced  also  small  quantities  of 
Prmco  Kuport^s  metal,  known  as  "  prince's  metal/^  composed 
of  equal  quantities  of  copper  and  zinc,  which  was  rolled  into 
sheets,  and  drawn  into  a  particular  kind  of  wire,  for  tlie 
weaving  of  wire  cloth,  to  be  used  in  the  webs  of  paper-making 
madiines,  the  strings  of  pianofortes,  and  other  musical  instru- 
mentSj  which  wire  held  an  intermediate  place  between  ordinary 
brass  wire  and  tliat  which  is  now  known  as  red  wire."  After 
the  erection  of  the  works  iit  Cheadle,  "brass  houses"  sprung 
lip  in  various  parts  of  the  county.  The  Coloshill  Street  Brass 
Works,  in  Bii'mmgham,  began  operations  in  1 740,  and  others 
were  ereotod  at  Stoke,  Maodeafield,  and  Fromilodie,  Swansea, 
and  DaneUy,  the  two  last  named  made  only  ingot  metal;  tibie 
others,  in  addition,  sheet  metal,  for  the  production  of  batteiy 
and  other  works  produced  from  sheet  metal. 

In  the  year  1720,  i.^.,  that  of  the  Great  South  Sea  Bubble, 
additional  works  for  the  niaiiufacture  of  brass  were  inchided 
among  other  projects  of  a  speculative  character ;  shares  of  the 
Temple  Brass  Works,  situated  on  lihe  Biver  Hackney,  near 
London,  originally  established  under  the  patronage  of  Prince 
Bnpert,  and  celebrated  for  the  production  of  prince's  metal, 
brass  guns,  &c.,  on  which  the  sum  of  £10  per  share  had  been 
paid,  realised  in  the  Change  Alley  £250  per  share.  The 
success  of  this  scheme  induced  the  prnjtM'tion  of  other 
companies  for  "the  iniprovintj;  of  EiiLrlisli  copper  and  brass;" 
these,  however,  appear  to  have  shared  ihe  fate  of  numberless 
projected  companies  which  in  so  peculiar  a  manner  dis* 
tinguished  ihat  erentfnl  year. 


Digitized  by  Google 


240 


BIBKINOHAM  BRASS  WOBXB. 


In  the  follo-vnugf  year,  1721,  William  Wood  (a  leading  iron 
master  who  uiulortook  tho  coinage  of  tho  copper  halfpennies 
for  the  kingdom  of  IrelaiKl,  which  he  executed  in  so  inferior  a 
manner  as  necessitated  thoir  being  called  iu,  and  for  which, 
in  the  celebrated  ''Drapier  Letters''  of  Dean  Swiftj  he 
received  a  severe  and  merited  castigation)  issued  a  pampUet 
by  which  we  learn  that  not  fewer  than  30,000  individuals 
(probably  an  cxntifgeration  as  to  nnmhors)  wore  employed  in 
the  manufacture  of  brass,  i.r.,  as  miners  of  copper,  and  cala- 
mine, in  tho  mills  for  rolling,  wire  drawing,  &c.  It  was 
refined  by  pit  coal.  "  Tho  abundance  of  lapis  calaminuris  and 
copper,  to  be  fonnd  in  many  coonties  in  England,  Wales,  and 
Scotland,  was  set  forl^,  therefore  the  nation  could  supply 
itself  with  its  own  brass,  if  such  duties  were  laid  on  foreign 
copper  and  brass  as  would  discourage  their  importation,  and  at 
th'"  -^'ime  time  encourage  the  yale  of  English  metal." 

iiiivincj'  disposed  of  the  early  history  of  brass,  glanced  at 
tho  introduction  of  its  manufacture  into  England,  and  where 
it  was  made,  the  progress  of  the  brass  trade  in  Birmingham 
will  now  be  entered  upon. 

About  fifty  years  after  the  introduction  of  the  metal  into 
the  town  (or  of  Hutton's  Fii  st  T^rassfoiinder  ")  as  we  have 
stated,  the  demand  for  vnw  niaicrial  was  such  as  to  induce  the 
'rniMUM's  To  start  a  brass  house  luCuleshill  Street.  Unfortunately 
we  have  no  record  to  guide  us  as  to  the  kind  of  brass  articles 
first  made — ^no  doubt  they  possessed  all  the  peculiarities  and 
defects  of  articles  produced  at  an  early  period  of  a  new 
industry  ;  in  oil  probability  there  was  queer  fitting,  abundance 
of  material,  their  finish  imperfef  t,  of  forin  there  wns  little, 
of  f ornamentation  les?:.  tho  patterns  wi'rc>  impt'i-fcctly  made, 
as  tho  numbers  re(iuir(Ml  to  be  cast  therefrom  were  .small 
in  comparison  to  what  is  now  required,  tho  tools  at  tho 
command  of  the  workman  were  few  and  imperfect,  and 
manual  labour  alone  was  employed ;  the  era  of  "  power  "  had 
not  arrived,  and  the  division  of  labour,  which  marks  an 
advanced  era  in  mnnufactures,  was  then  not  understood. 
The  position  of  the  brass  trade  between  ItiND  and  1 760  was 
that  of  mnkinu^  only — it  had  nut  reached  the  dignity  of 
manufacturing — tho  former  epithet  referring  to  tho  production 
of  a  small,  the  latter  to  that  of  a  very  much  larger  numher  of 
{ndimdttnlt.  The  then  industry  of  Birmingham  was,  as  has 
been  well  said,  '^of  a  staid  and  steady  character;*'  while  the 
fame  of  the  brass  rn-'ii  I  s  produced  had  even,  in  those  days  of 
imperfect  roads  and  limited  means  of  transit,  reached  many  of 
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the  larger  to^vns  of  the  empire ;  the  maniifacturera  remained 
at  home  aud  let  the  ordeiis  como  to  them ;  customera  did  come, 
and  brought  with  them,  not  three  or  six  months'  acceptances 
to  pay  for  their  pnrchafles,  but  prodaced  the  cash  from  their 
saddle  bags,  paid  for  what  they  had,  and  took  their  Hmited 
pnrchAses  away  in  the  same  receptacle,  or,  if  too  bulky,  had 
them  forwarded  by  the  first  carrier's  yam,  drawn  by  four 
horses. 

The  era  of  travellers  and  blue  bags  had  not  then  amved, 
Oak  brass-bound  boxes,  filled  with  pattern  cards,  on  which  are 
displayed  samples  of  the  articles  made  by  the  house  repre- 
sented, had  not  then  been  called  into  existence;  and  of 
pattern  books,  folio  in  siae,  with  representations  of  the  articles 
''(lf>Tio/^  in  fill  the  glories  of  chromo-lithography  or  copper- 
plate [)niitiug,  there  were  none. 

With  improved  roada  and  means  of  conveyance,  the 
Birmingham  brass  trade  grew ;  then  came  the  era  of  inland 
Navigation,  and  the  genius  of  Brindley  appeared  upon  the 
scene.  A  canal,  cut  in  the  year  1768-9,  connected  the  collieries 
of  Staffordshire  with  the  furnaces  of  Birmingham;  the  town 
being  in  the  centre  of  England,  other  branch  canaJs  speedily 
opened  up  coraraunication  with  Gloucester  and  Bristol  on  the 
one  side,  and  through  the  Trent  to  Gainsborough  and  Hull  on 
the  other ;  all  tended  to  reduce  the  cost  of  conveyance  of  raw 
■material,  and  tiiat  of  the  carriage  of  finished  articles  to  their 
destination.  Still,  however,  Birmingham  manufacturers  lacked 
that  which  kings  covet,  "  power,"  in  plain  words,  they 
depended  entirely  on  mfinual  laboiu'  for  the  production  of 
their  articles,  and  on  other  locahties  for  their  cliiof  sup|)ly  of 
ingot,  sheet,  or  rolled  metal ;  the  water  sn]iply  in  the  im- 
mediate vicinity  of  the  town  waa  poor,  and  the  genius  of  all- 
conquering  steam  had  not  as  yet  dawned  in  Birmingham.  It 
is  true,  that  in  1700  a  Rolling  Mill,  driven  by  the  limited  water 
power  at  command,  existed  down  at  the  Nechells ;  and  in  1 756 
another  was  set  in  motion  by  the  diversion  of  the  waters  of 
Hockley  Brook  by  means  of  a  cutting,  Imlf  a  mile  in  length, 
and  the  formation  of  the  lake  at  Hockley  (which  still  exists), 
the  head  of  water  fi  oiu  which  drove  the  rolls  in  a  somewhat 
feeble  mill  erected  below;  eyentnally  the  lease  of  this  mill 
and  the  snrrounding  property  passed  from  the  then  lessee, 
Mr  Edward  Bushton,  to  Matthew  Bonlton,  and  then  the 
height  above  the  lake  named,  was  crowned  with  the 
once  world-celebrated  Soho  Manufactory.  At  Dog  Pool, 
in  another  direction,  there  was  also  a  rolUng  mill  di-iven 
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by  water,  anil  tlio  waters  of  Efl?1iaston  Pool  gave  motion 
to  a  fourth  i  lUiiig  mill  at  Edgbuston;  very  soon^  however, 
Birmingham  men  appear  to  have  learnt  that  water  power  of 
Bo  feeble  and  uncertaiii  a  kind  as  it  is  in  their  locality  could 
be  but  little  depended  npon^  and  the  first  who  seems  praettcally 
to  have  obviated  its  use  was  a  Mr.  Twigg,  who  erected,  in  the 
year  1 760,  an  infant  steam  or  "  fire  engine/'  on  the  principle 
of  Newcome  and  Cawley,  on  the  promises  in  Water  Street  vow 
occupied  by  Mr.  P.  IT.  Mmitz.  Boulrun,  at  the  Sobo,  creeted 
a  similar  engine  for  a  similar  pui-pose^  i.e.,  that  of  metal  rolling. 
Li  all  probability  observations  on  the  defectiTB  working  of  that 
engine  led  to  his  appreciation  of  the  invention  of  Jiames  Watt, 
and  eventually  led  to  the  partnership  of  these  two  celebrated 
men.  Tlie  Phipsons  had  a  "  lire  machine/'  erected  at  a  some- 
what later  period  in  Fazeley  Street,  at  the  mill  now  in  the 
occupation  of  Mr.  Clifford;  the  engine  was,  after  its  erection, 
improved  or  re-modcllcd  by  Boultou  aud  Watt ;  and  there  was 
^et  another,  belonging  to  the  New  Mill  Company.  Allnsion 
18  made  to  the  erection  of  rolling  mills,  as  the  period  had 
arrived  when,  in  the  brass  trade,  their  operation  was  of  the 
utmost  importance,  for  in  1769  the  process  of  producing  brass 
articles  by  means  of  the  stamp  and  die  was  introduced,  and  the 
era  of  Stamped  Brassfoundry  began.  Previously,  all  articles 
in  brass  had  been  cast ;  the  new  process,  the  cheapness  of  the 
articles,  in  comparison  with  those  prodnced  by  casting,  and 
their  snperior  finish,  gave  an  immense  impetus  to  the  trade, 
and  all  the  more  that  the  sheet  brass  from  which  they  were 
produced  could  be  had  in  the  town  by  means  of  the  rolling 
mills  named,  thereby  obviating  the  necessity  of  sending  for  it 
to  Cheadle  and  Bristol,  from  whence  Birmingham  manu- 
fiMStnrers  had  previously  received  their  supply  of  metal  in 
that  form,  as  has  been  already  stated. 

Mr.  Twigg's  "  fire-engine  "  may  again  be  alluded  to,  as  it 
refers  to,  and  marks  the  introduction  of  Power  to  Let,"  for, 
in  addition  to  o^iving  motion  to  four  pairs  of  rolls,  which  was  the 
purpose  f  or  which  it  was  erected,  he  was  the  first  to  let  out  his 
surplus  power,  by  the  erectiou  of  premiaes  through  which 
ahahi^g  was  conducted,  the  rooms  being  rented  at  80  much 
per  week  by  small  manufacturers  or  worlmien  who  were  unable 
to  erect  small  engines  for  themselves,  owing  to  their  limited 
monn«.  Tn  Bailey's  Directory,  of  the  year  1783,  we  find  the 
following  advertisement : — "  Charles  Twig-g  and  Co.,  Rollers 
of  Metal,  Grinders  and  Borers  of  Gun  Barrels,  at  the  Steam 
Mill,  Snow  Hill.    N.B. — This  mill  is  erected  for  the  above 
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purposes^  and  abo  for  the  poHshing  of  steel  goods,  finifihing 

bucklee,  buckle  chapes,  and  a  variety  of  other  articles  usually 

done  per  foot  latTiew.  The  whole  is  worked  by  a  steam  engine, 
and  saves  mauufactiirers  tbo  trouble  of  sending  several  luilea 
into  the  country,  to  water  mills."  "  Power  to  Let "  accom- 
modation^  though  still  taken  advantage  of  by  many  of  the 
smaller  trades  of  the  town,  is  onl^  exceptionally  so  now  by 
brassfoTUiders,  and  by  those  of  limited  means ;  almost  every 
small  biassfoimdiy  has  now  a  steam-engine  of  its  own  erected 
on  the  premises,  which  gives  motion  to  Intlios'  and  other  ap* 
pliances,  to  facilitate  the  execution  of  the  w  i  k. 

In  1780,  Hntton  placed  the  consinnption  ut"  brass  at  1,000 
tons  per  annum  m  iiumiiigliauu — m  aii  probability  this  was 
only  an  ideal  approximation — it  may,  therefore,  be  said  to  bava 
consumed  about  650  tons  of  copper ;  thirty  times  that  quantity, 
or  nearly  what  may  be  stated  at  20,000  tons,  independent  of 
old  brass  reconverted  for  use,  is  now  annually  consumed,  or 
wafi  in  the  year  18(35. 

In  1780  occurred  one  of  those  episodes  in  connection  with 
the  copper  and  brass  trade,  which  have,  more  or  less,  during 
the  last  eighty.four  years,  harraased  and  perplexed  manu- 
facturers of  brassfoundry.  The  production  of  copper  in 
Cornwall  and  Devonshire,  which,  in  1771,  amounted  to 
3,347  tons,  of  the  standard  value  of  £81  per  ton,  fell  in  1780 
to  2,932  tons,  and  the  standard  rose  to  £8f^  per  ton.  As 
copper  is  the  chief  element  in  the  composition  of  brass,  it  was 
(brass)  advanced  £12  per  ton,  viz.,  from  £72  to  £84  per  ton. 
At  £72  per  ton,  copper  being  £81,  brassmakers  were  reaUsing, 
in  dear  profit,  £12  6«.  8(2.,  or  nearly  15  per  cent,  per  ton, 
after  all  expenses  of  material,  wages,  wear  of  furnaces,  &c., 
were  paid;  at  £84  per  ton,  (there  had  been  only  £2  per  ton 
advance  in  the  copper),  copper  being  £83  ;  zinc  or  calamine  ore, 
coals,  and  labour  remained  the  same,  they  (the  brass  nuikors) 
realised  about  £1 8. 13«.  4d.  per  ton,  and  gained  25  per  cent.  The 
brassfoundry  trade  was  taken  at  a  disadvantage;  up  to  that  time 
nothing  had  disturbed  the  eyen  tenor  of  its  way.  It  was  a 
growing  trade,  rapidly  approaching  the  dignity  of  a  manu- 
facture ;  the  one  brassfounder  of  the  reign  of  King  William 
had  increased  to  upwards  of  thirty — many  of  them  men  of 
wealth,  and  leaders  of  what  were  then  considered  large  works. 
They  met  in  conclave  at  *'  The  iSwau,"  and  issued  a  notice,  of 
which  the  following  is  a  copv,  interesting  as  it  records  the 
names  of  the  chief  brassfoundOTS  eighty -six  years  ago.  It  was 
as  follows  (and  suggests,  by  the  expression,  *'adyance  of  seyen 
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and  a  half  per  cent./'  tiuvt  brasBfoimdry  goods  were  then  aold 
at  net  pricee) 

Birmingham,  Angnrt  28, 1780. 

BBASSFOUKDEBT. 

At  a  Meeting  hold  This  Dny,  at  The  Swan,  in  RuU  Street,  we,  whoso 
Sigiiaturos  arc  liei-©  annexed,  iu  CoDseqnence  of  the  lato  Advance  in  the  price 
of  Ingot  Braas,  find  ourselves  under  the  dihn^reeahlo  Ncoesailjcf  adranoingthe 
Pfcioe  of  Braaa  Fonndiy  Qgoda,  Sena  and  »  Half  per  Cent. 

TiiBOtliy  Smith,  Grew  and  Sh«r^, 

Saninel  Parker,  John  Kottou, 

William  Wheelwright,  Whitworth  and  Tatea, 

Tliomaa  Undeiliil],  Vricei  Fritehit, 

John  Barker,  At k his  and  Longmove^ 

Townshond  and  Loogmore,  Boolo  and  Barber, 

John  Slmmona,  Wfllbun  Inrne, 

Bichard  Webster,  Richard  Bench, 

Charles  Power,  Thomaa  Smith. 
Smith,  OoolcB,  and  Taylor, 

The  crisis  tilliided  to,  which  called  forth  the  advertisement, 
those  fuinilistr  with  iho  pages  of  Hutton  will  hnYC  no  diltieulty 
in  ideutiljiug  with  the  paragi*aph  which  is  now  introduced^ 
viz.  : — 

"  In  17H1,  a  person,  from  afleetion  to  the  iisrr.  or  resentment  to  the  mnkers, 
perhaps  the  latter,  Imraugaod  the  public  iu  Lhe  weekly  papers ;  conBiux<d  tiie 
art>itrai7  measnres  of  the  brazen  sovaraigliB  |  shewed  their  dangerous  indnenoe 
over  th>^  t  rades  of  the  town,  and  the  easy  manner  in  which  works  of  onr  own 
might  be  t  onatnicted ;  pood  often  arises  ont  of  evil  :  this  fiery  match,  dipt  in 
brinifltonc,  cluickly  kindled  another  famocc  in  Birmingham.  Pablic  meetings 
were  advertised,  a  committee  appointed,  and  sobscriptions  opened  to  fill  two 
hundred  shares  of  £100  each,  deemed  a  sttffioient  capital ;  each  proprietor  of  a 
share  to  purcha-ic  tmr  ton  uf  brus!^  anunally.  Works  were  immediatelv  ereetcd 
on  the  banks  of  the  canal,  for  the  advantage  of  water  carriage,  and  the  whole 
was  oondnoted  with  the  true  spirit  of  Bknuiij^haiii  freedom.*' 

Being  anxious^  if  possible,  to  ascertain  the  nature  of  the 
"haranerne/*  on  searcninp^  the  files  of  J/  /*.v'.s  Gaxeffc,  it  was 
there  discovered.  As  it  is  a  very  extraordinary  document,  of 
a  thoroughly  patriotic  chamcter,  conceived  and  wriLteu  in  the 
language  and  peculiar  phraseology  of  the  period,  by  permission 
of  the  proprietors,  it  has  been  cupicd,  and  is  here  printed  in 
extenso.  The  writer,  as  it  will  bo  seen>  contends  manfully  for 
the  exalted  position  which  the  brass  trado  had  even  tlien 
reached,  after  barely  one  hundred  years  from  the  date  of  its 
introduction.  Let  the  ''harangue"  speak  for  itself^  it  is  as 
follows,  and  is  designated  by  the  writer  as — 
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A  Serious  AJdrt  .'s  to  tl>-  Mi  rchanU  and  Manufacturers  of  Hardware^ 
and  particalarlij  IiUiabUanU  0/  BIMMINOHAM  amd  the 
adjacent  Towns. 

Gentlemen, 

Bnlftr  me  to  obH  your  attention  to  a  f&w  Strictiurea  I  take  iho  lilMrty  of 

making  npou  sonio  lato  Incidents  roBpfctlni;  tlu^  nrticlosof  Raw  Mt  t;ils.  mattera 
that  80  esBontiallj  concern  joa,  that  1  am  much  a^tuuished  that  uo  one  has 
stepped  forward  to  expUnn  them,  and  show  the  injury  yon  snatain,  and  the 
dang*  r-^  ynnv  inrumfuctf  n  ies  are  exposed  to  by  the  same. 

I  should  have  been  happy  in  siwing  some  more  able  pen  employed  in  this 
biudnese,  bat  rather  than  Gtentiments  should  lis  longer  obeoore  ^hat  T  am 
poi-?nailo<l  are  held  by  almosf  crci-y  iinlividual),  ;ni(l  not  communicated  in  tJ:<"TU'nil 
to  each  other,  I  have  taken  the  Liberty  to  give  you  mine  at  lai^,  in  Hopea  it 
may  ezoite  yon  to  take  them  into  Consideration,  and  nmse  yon  flrom  all  snpine 
neglect  to  a  Ptatr  of  activr  nttr'ntion  to  ynur  TriTrTrPt  nnd  Consocinrjicr',  wliicli 
oau  beet  bo  eU'ected  by  carefully  gixurdiug  the  grand  source— 1  mean  Kaw 
Materials. 

Thp  ConsorjTimro  of  thia  kingdom  e-^ifts  hi  i't<?  ManufartTirr<»,  and  yours  are 
a  largo  and  valuable  Part  in  the  Scale  of  Commerce.  Yon  have  surprised  all 
Borope  in  Invention  and  Ezeontion  ;  yon  hnvo  sought  Honour  and  Pndt,  aod  it 
has  been  fuuml  in  rvrry  Quarter  of  the  Globo.  N'othing  tlien  can  be  so  ppfsentinl 
to  you  as  the  Maintainiug  and  Improving  such  well-earned  i*eputation.  Your 
oompetitOM  in  other  nations  are  jealous  of  your  raperiority,  and,  with  unwearied 
attentidii,  watch  every  opportunity  (o  slinrc  witli  ymi  a  trade  they  cannot  ftirial, 
much  more  excel,  and  yot  ofttii  parlake  matt  rial  ly  of,  from  the  too  fn'quont 
flnctuatiou  of  Prices,  owing,  I  presume,  to  the  unsteady  state  of  Baw  Materials, 
the  which  I  concoiv*^  to  con.'i'^t  prlncijinlly  in  Iron,  Enisri,  Copper,  nnd  Spelter; 
all  othora  may  be  cuuoidurtid  iiuLurdiuuic  Lu  tliom.  Aa  lur  lixju,  the  Amount  is 
■0  small  in  comparison  with  Copper,  Brass,  and  Spelter,  that  the  fall  of  20*.  or 
even  40s.  a  ton  (rind  mor(>  it  seldom  undergoes)  does  not  become  a  grievance, 
since  the  Loudou,  liriotul,  und  Hull  3Iarkets  live  and  continue  to  supply  you 
with  the  fabricks  of  the  Black  Country,  that  moderates  that  Article,  keeping 
down  thp  pnce  of  English  Iron  (which  might  otherwise  bo  very  high),  and  leaves 
you  wiibuut  Complaint,  especially  in  the  finer  Branches.  It  is  not  so  with 
Oopper  and  Brass  ;  therefore  to  that  very  conHidorablo  and  consequential,  and  of 
Baw  material  so  necessary  to  yoar  manufactures,  I  wish  more  parUoularly  to 
call  your  attention,  while  I  endeavour  to  point  ont  to  yon  the  late  abeord 
Conduct  of  the  makers  of  Copper  and  Brass,  and  the  dangerous  tendency  they 
have  to  yoor  manufactories.  Adranoe  iqion  any  articles  should  ever  be  avoided 
imtU  neoenrity  obliges,  for  variety  of  reasons,  and  Falls  shonid  be  as  oareftilly 
made,  and  not  before  all  Circumstanccfi  (.'vItk  o  the  pnjprit  ty,  and  that  no  local 
induoements  oan  oreate  a  speedy  Advance  j  iu  such  case  tliey  are  of  benefit  in 
General.  But,  on  the  contrary,  when  a  Fall  is  made  without  intention  of 
etaljility,  it  deceives  and  Ix'coiiios  a  real  injin-y,  as  is  fully  O  lt  upon  the  ivcont 
Advances  upon  Oopper  and  Brass,  after  the  strougost  assurances  that  circum* 
stanoee  wonld  render  the  former  Falls  permanent,  in  oonsequenoe  of  which  yon 
goni'iuusly  dcdinod  talciii;^  flio  Advaiita<ro  to  yourselves,  bnt  a.s  a  body  emulous 
to  promote  the  reputation  of  your  Mannfac tones,  you  gave  those  advanta^^  to 
the  public,  by  lowering  your  prices  Or  inereasiog  your  discounts  adequate  to  the 
variouH  Fuil.i  upon  Cojiinr,  Brass,  and  Spelter;  the  Conscciuence  of  which  is 
that,  from  the  avaricious  disposition  of  some,  the  capricious  conduct  of  others, 
with  a  oondt^mtion  of  the  wholebodj  of  makers  of  Oopper  and  Brass,  they  attempt 
to  avail  themsntvo^  f  11  Kvt raonlinarj'  advTintriLro,  by  iniiK>»ing  on  you  an 
enormous  Advance  of  inure  than  twenty  pounds  per  ton  on  Copper,  and  upwards 
of  thirteen  ponnda  per  ton  00  Bnus,  without  any  other  reason  than  that  they 
pramme  to  todkaa  on  Their  Power  under  such  Asaooiafcion,  and  that  the  same 
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most  and  will  bo  receired  tMiielj  bj  yoa.  From  this  unexpected  and  wanton 
Stretch  of  Fower,  tiMMttaods  of  ittdnstriona  arinurta,  who  are  not  able  to  raiae  the 

articles  they  havo  fallen,  at  once  lose  the  profits  of  their  Lalxjurs,  at  a  Time  they 
were  so  ably  oontribating  to  tho  Uonoor  aod  Support  of  tboir  various  Branches. 
This  natoraiuy  leads  me  to  deaoaat  on  ihe  Motives  that  inoite  the  Ibkera  of 
Motals,  and  roqoest  you  will  take  a  RetroepecttTo  View  of  their  Condnct  dnriTu::;^ 
Yoor  owu  oxporience,  and  you  will  bo  convinced  that  Avarice  and  Power  were 
pfedominant  Passions  by  which  they  have  been  govomed«  and  to  which  yon 
have  for  a  long  Series  of  years  submitted ;  in  the  infant  state  of  yonr  Trade, 
you  are  shacklud  with  Diihculties  to  which  it  was  prudent  for  you  to  submit^ 
because  Industry  and  Prudence  alora  would  aoon  free  you.  That  happy  period 
has  long  been  arrivcHl  :  you  are  emer<»wl  from  every  Degree  of  Dep'^mifucp,  ns  a 
Body  numerous  and  Wealthy,  who  have  rendered  yuuraolves  iionom-ublo  in 
employment— the  piida  of  England,  and  Admiration  of  the  World.  With  aiwh 
well-deHerved  Consequenco,  shall  a  few  designing  Men  presnme  to  insult  yon, 
and  am)gato  to  themselves  a  Right  of  dictating  to,  or  restraining  your  free 
Inclinations — by  monopolising,  confederating,  and  prescribing  Bcgnlations,  as 
de?piciible  as  they  are  weak  and  abenrdP  In  former  years  the  Company  (now 
called  the  O.  C.)  assnmed  the  Whole  oontroUing  Power;  they  rose  imd  fell 
prices  at  Discretion;  but  as  all  persocution.s  b<'get  Resentment,  so  Resentment 
Oreates  Opposition,  and  Opposition  produced  Adventurers  not  in  the  least 
intimidated  by  snoh  formidable  BowenL  So  boldly  stood  tbr&i  the  Chaaapkms  of 
Liberty,  and,  in  defiance  of  Opjm.v^sion,  ventured  to  erect  works  and  risijue  their 
Fbrtones  therein  j  bat  such  (to  the  0.  C.  presumptions  intruders)  bad  dared  to 
withdraw  themselves  ftom  tiieir  Fbwer,  so  they  beoame  Victims  matksd  Ibr 
punishment — no  less  than  total  Rnin.  Pru  r  <  ,riire  lowered  upon  them,  to  that 
X)egree  oakmlated  to  sink  their  works,  auU  mak^  their  fiite  inevitable  i  no  matter 
if  it  cost  the  Company  £10»000  or  £20,000,  that  snm  could  be  realiaed  on  a 
future  adranco,  when  Opposition  was  removed.  Witness  Mr.  Turner's  braes* 
boose,  and  the  many  Falls  they  havo  madu  upon  his  infant  trade,  and  whioh 
must  hare  been  oroshed  but  for  the  Protection  of  the  Warehonses.  Again,  when 
til  >  new  Company  at  Birminpham  had  erected  their  works,  the  price  was 
rtidooed  at  three  different  FalU  lifteen  pounds  per  ton ;  and  afterwards,  Mr. 
BmeraoD  bvUding  a  spelter  house,  they  fell  that  Article  from  £74  to  £48,  and 
nni?f>r.  Such  was  their  iloitification  when  any  rival  presumed  to  set  up  in 
Uppositiou  against  them  ;  your  Patruuugu  and  Support  preserved  their  works, 
and  convinced  the  O.  C.  that  Measures  must  be  changed,  and  new  Modes  of 
enslaving  a<lopted  ;  accordingly,  this  very  Company,  who  so  lately  endenvniired 
to  destroy  their  Works,  condescended  to  court  a  R'xrouciliation  with  liieir 
Opponents,  who  have  been  persnaded  to  enter  into  a  grand  League,  for  the  solo 
Pnrpo^c  of  advancing  Metals.  What  a  strange  Fatality  must  attend  those  Men, 
who  could  so  inconsiderately  desert  their  Protectors,  forget  every  Obligation,  and 
combine  with  a  Company  who  so  recently  pursued  them  for  Destruction.  Bnt 
ingratitude  is  no  Foreign  Ezotio,  it  epiings  spontaneowsly  in  creiy  Clime. 

Tho  great  Consumption  of  Metals  in  the  maanfaotories  of  Birmingham 
undonbte^ily  lies  in  Brnxs  and  Spt>lter ;  therefore,  Copper  being  of  litllo 
Conaeqaenooi  it  is  less  necessary  to  erect  works  for  that  Purpose ;  but  where  it 
is  considered  the  latter  to  be  the  principal  Metal  in  making  the  former,  yon  see 
the  Necottsity  there  is  tn  build  a  small  smelt ing-house  or  Co]  ;'  r  Works  lor  the 
Puipose  of  making  snoh  quantity  only  as  will  be  used  in  the  making  of  Brass. 
Besmee,  the  present  Adranoe  npon  Brass  (no  way  proportionate  to  the  rise  upon 
Copper)  Points  out  a  farther  Necessity  to  nuike  it,  towanls  tho  Di  i  lv  .ni^a  'o 
which  the  makers  of  Brass  only  are  subject  to ;  from  hence  may  bo  ^evu  the 
ImplacabiUty  of  the  O.  C,  for  though  a  Umon  has  been  made  witA  the  Works  at 
BifniinL,'hani,  tho  present  price  of  Brass  shews  them  they  are  yet  tinforgiven, 
and  may  one  Day  or  other  booome  a  Sacrifice  to  that  Power  which  only  wants  an 
Opportonify  to  be  cofiivoecL 
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The  first  prodaoiion  of  t}ii8  wonderfnl  Coalition  was  the  econnons  AdvRncr', 
before  mentioned,  on  Copper  and  Brass  (m  for  Spelter,  that  at  present  remaina 
reduced,  not  having  lost  all  Hope  of  annihilating  Opposors  in  that  Article,  and 
rpcoverinrr  buck  tlioir  former  Monopoly).  The  Second  Fraita  were  Begnlations 
and  Heetrictiuufi.  The  O.  C,  with  singular  Indifference  and  ingmtitndo  to  their 
(Hd  Friends,  establish  One  Btngle  A^ent  at  Binmngham,  to  the  entire  Exolnaioo 
of  those  who  had  so  long  and  faithfully  served  thena,  and  open  a  Warchonso 
there  for  tlio  sale  of  their  articles,  Wholesale  and  Retail;  not  content  with  this, 
but  flushed  with  Power,  the  Associations  (who  owe  thoir  Consequence  to  your 
indulgent,  fostering  ('are),  witli  peeuliar  Rjisbm  ^^i,  tell  vou  that  "  If  jou  dare  to 
sell  at  a  leas  price  thau  they  have  fixed,  you  ahali  not  b«  served  at  all."  Gen- 
tlemen, this  is  such  an  arbitrary  EKtenMon  of  Power ;  snoh  a  pwHiaripUion  of 
Liberties  that  belong-s  to  no  wet  of  Men  whatever  to  impose.  I  appeal  to  your 
Feelings  as  Men,  to  your  Conaequeuco  us  Tradesmen  :  Indignation  spurns  the 
Idea.  Undar  these  alarming  circumstances,  founded  on  facts,  shall  so  respectable 
e  Body  of  Merchants  and  Manufacturers  become  the  Dapos  of  a  set  of  Capricious 
Monopolists  in  the  articles  of  Brass  and  Spelter  on  which  their  trade  depends  ? 
No!  yon  must  rouse  yourselves;  tamo  Submission  would  bo  Ignominy.  Re- 
flection will  bring  you  to  a  sense  of  your  Danger,  and  dictate  to  yoa  the  Expe- 
dieney  of  becoming  Independent  in  the  articles  of  Raw  Materials ;  be  no  longer 
governed  by  Strangers  when  you  have  the  Power  to  help  yourselves  at  Home;  the 
Path  is  plain  and  6M7;  the  weiring  of  Oofi}per  end  fires*  is  femiliar  and  without 
Bisque;  whet  tben  ahonld  |»reT«nt  uie  Heitihentfl  end  Menttfkctnrem  from  making 
their  own  M«;tal.H,  by  which  every  n<lvanta^e  may  be  expect<'tl  ?  In  Order  to 
eooompUah  this  desirable  End,  it  will  be  necessaij  to  raise  a  Fund  suffioienit  lior 
the  PPrpoao,  to  be  dtrided  into  sberee,  end  evevy  if  erohent  end  MenvfiMstnrer  to 
be  subscribers.  It  may  bo  «aid,  wlio  will  conduct  the  Uiulertakin]tj  ?  I  answer, 
who  so  proper  as  Yourselves.  Lot  a  Committee  bo  chosen  out  of  the  Subscribers, 
who  dtall  floperintond  the  Bnrineas,  with  en  eUowenoe  fin*  their  Tronble ;  end 
let  Power  be  invested  in  tliem  to  appoint  Clerks  to  earrj'  inf  n  Execution  the 
Plena  formed  by  the  Committee,  yoa  vriU  then  be  your  own  makers  of  Metele } 
en  Oombinetione  egeinst  joo  must  &11  to  the  Oronnd}  end  tiuragli  the 
Monopolists  may  play  their  old  Game  of  .^inking  rriccK,  fo  tire  out  the  Concern, 
what  will  be  more,  your  Advantage  will  be  found  in  the  Price  of  Metals ;  as 
Meneftwtaref,  Let,  therafore,  m  Meeting  be  oelkd,  end  Plena  biodglit  Ibr  the 
Design  ;  the  Prices  of  Our  Calamy,  Coal,  Carriage,  &c.,  will  bo  laid  before  you, 
end  will  be  but  a  Just  Punishment  on  the  0.  C.  (as  Makers  and  Promoters  of 
eve>7  rise  upon  Metele  Vbak  hee  been  nede  for  these  Titty  years  past)  for  the 
Hannfarturers  to  unite  and  subscribe  to  an  nrticlo  under  a  pfnihy,  not  to  use 
any  brass  made  by  themj  but  however  this  may  be,  feel  your  own  Conscience  1 
let  Unanimity  prereil  between  the  Werehonwe  end  Hennihctarers ;  let  no 
Underhand  Schemes  separate  yon — consider  yourselves  as  Men  joined  in  one 
interoiit,  one  Common  Causo,  by  subscribing  to  a  capital  of  Thirty,  Forty,  or 
even  Fitly  Thousand  Pounds,  or  more,  if  needful,  to  be  divided  into  One 
HunJreii  Shares,  these  Shares  paid  by  Ini^talments,  m  Occflsion  reciuires,  and  each 
Share  transferable  by  Sale.  This  plan  I  oouoeive  will  secure  your  Manufaotoiies, 
bring  Bepntelion  end  BreAt  to  yonnelTee,  and  mnst  effiBCtnally  crash  ell 
Cfipoeition. 

In  the  iutaucy  of  your  Trade  you  aro  not  able  to  perform  a  Design  of  this 
Iffegaitiide,  hot  the  Enlergement  of  your  Concerns,  and  Sucoen  in  them,  hee 
made  you  by  far  more  capable  to  execute  such  a  Scheme  than  any  Company  in 
the  Kingdom,  &ud  fur  this  plain  Reason,  because  being  Makers  of  Mctulii,  yon 
will  find  and  use  your  own,  oooieqneaitly  yoor  wwkB  mnst  stand. 

Thns,  Gentlemen,  T  have  presnmed,  ns  a  Tnorc  spectator,  to  throw  together 
a  few  crude  and  Undigested  Thoughts,  upou  a  Subject  I  cuunot  help  oouijidcriug 
of  the  utmost  Importauce  to  you,  and  a  zealous  Well-wisher  to  the  Manufactories 
of  this  Kingdom,  end  of  yonrs  in  perfcionlar.  It  would  gire  me  infinite  Pleeenre 
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•hoold  thOT  be  in  maj  Degree  prodnctivo  of  funhering  the  Completion  of  joor 
pofiMit  IndBpendmoe  m  the  Aliiolee  of  Ck>ppcr,  Braaa,  and  Spelter. 

I  aui,  ti-uly  and  faithfally, 
Gentlemen, 

Your  humble  Senmnt, 

BRISTOL. 

Eztzaoted  fix>m  Arii^s  Gazette,  October  9th,  1780. 

Hie  ''Serious  Address "  seems  to  havo  had  some  effect, 
and  the  result  was,  that  on  the  2lat  November,  1780,  the 
following  advert isempTit  (evidently  written  by  the  writer  of 
the  address)  appeared  in  the  Gazette 

2b     MenhoMis  and  UanufacUt/ten  ecneemed  t»  fhi  ean$un^pHcn  of 
Metak  in  ihe  ionm  of  Birmingham  and  pZoee*  adjaecni, 

"Yoa  are  earnestly  requested  to  moot  at  tho  Hotol,  in  Tempi©  Row, 
Birmingham,  on  Taesdsy,  28th  November  inst.,  at  Tliree  o'clock  in  tho  Afbomoott, 
to  delibomto  on  a  plan  end  to  enter  into  a  subscription  for  forming  a  Compnny 
among  yourselves  for  tho  making  of  Brass,  Ac.,  for  your  own  Consumption, 
agroeablo  to  tho  Design  proposed  to  yon  by  that  friend  to  yom'  tia<k\  who 
addressed  you  in  this  paper  of  Monday,  thie  9th  of  Ootober,  and  thereby  to 
reKeve  yonrselvos  fiom  we  Imporitimi  of  a  aet  of  mmwnuy  men  whoee 
machinations  manifestly  tend  to  tho  Lgoiy  of  the  trade  of  yonr  Town  aaid 
Neighbonrhood«" 

The  strife  seems  to  have  been  oontinned,  and  ''no  snrrender" 
was  the  order  of  the  day.  The  metal  dealers  refnsed  to  supply 

the  local  warehouses  where  brass  was  sold,  and  appointed 
special  agents,  tbc  Harfords,  of  Bristol,  tlu  n  a  k'a<ling'  house 
in  tho  brass  trade,  advertising  the  appointment  of  one  Joseph 
Sheldon  as  their  a^ent^  on  the  20th  November,  1780.  A 
preliminaiy  meeting  was  held  on  the  28th  November,  acoording 
to  the  advertisement,  and  the  consequence  was,  that  the  idea  <n 
forming  a  new  Brass  and  Spelter  Company  was  decided  upon. 
An  interim  committee  was  appointed  two  montlis  thereafter, 
i.e.,  on  Februaiy  2nd,  1781 ;  and  we  learn  that,  "  on  Fridjiy,  at  a 
respectable  meeting-  of  the  principal  Merchants  and  Mann- 
fiusturers  of  this  town,  respecting  erecting  a  limss  Works  in 
order  to  relieve  the  mannftotnreirs  from  iibe  nncerteinty  of 
Brass,  from  the  Report  of  the  Committee,  a  subscription  was 
opened  for  tho  purpose,  and  the  sum  of  Twenty  Thousand 
Pounds  subscribed  for  its  execution." 

It  is  singular  to  remark  that  Hutton,  with  his  great  talent 
for  collecting  gossip,  should  Lave  failed  to  ascertain,  or  if  he 
ascertained,  did  not  record  the  fact  of  Matthew  13oul ton's 
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CDimection  with  the  new  company  in  the  early  part  of  its 
existence  I  yet  Boulton  was  the  '^j^uide,  philosopher,  and 
friond"  of  the  shareholders  in  the  diiticulty  in  which  they  folt 
themselves  placed.  Was  Matthew  Boulton  the  writer  of  the 
'*  Serious  Address  :  '*  did  he  plan  the  company,  and  knowing 
fitukt,  did  the  flhareholders  ask  his  aid  they  did,  and  as  we 
will  presently  show — or  did  they  reoogoise  in  him  a  "  power  " 
which  could  alone  help  them  to  wage  the  unequal  war?  At  the 
period  named,  Boulton  had  erected,  at  that  time  and  for 
fifty  years  thereafter,  the  unequalled  boho  manufactory,  of 
which,  alas  !  no  traces  remain,  save  heaps  of  debris  and  grass- 
covered  mounds,  to  tell  where  hundreds  toiled,  where  the 
steam  cu^^iue  was  perfected,  and  from  whence  issued  the 
coinage  of  the  nation.  Seven  years  previously,  he  had  formed 
a  partnership  with  James  Watt,  already  their  patents  were 
being  disputed  and  infringed,  law  proceedings  were  ponding, 
and  fho  issues  of  these  trembled  in  the  balance.  In  addition, 
Bouitun  had  to  attend  to  that  department  of  the  Soho 
peculiarly  his  own,  to  the  productiou  of  costly  works  in 
predions  and  plated  metals,  to  clocks  ingeniously  constracted 
and  with  ornamental  caaes,  to  fine  art  bronzes  and  artides  in 
ormolu,  to  filagree  work,  buttons,  buckles  and  clasps,  lamps, 
brackets,  candlesticks,  and  tea  urns ;  improTcments  in  the 
process  of  coining  were  engaging  liis  act  ive  mind  ;  he  was  a  large 
producer  of  rolled  metals,  and  the  occasional  ba<l  heahh  and 
despondency  of  Watt  formed  no  small  part  oi  his  anxieties,  and 
tronbles;  to  crown  all,  there  was  his  banker's  balance  against 
him,  but,  as  has  been  well  said  by  Mr.  Smiles,  '*  he  was  a  noble, 
manly  man,  a  true  leader  of  men,  lofty-minded,  intelligent, 
energetic,  and  liberal ;  he  was  one  of  those  who  constitute  the 
life-blood  of  a  nation,  and  give  force  and  dignity  to  the  national 
character,"  being  so,  when  his  fellow  townsmen  called  to  him, 
he  responded  to  their  call,  and  though  he  declined  the  office 
of  the  chairmanship  of  the  Birmingham  New  Brass  and  Spelter 
Company,  as  will  be  shown,  he  gave  good,  excellent,  and 
important  advice  for  which,  as  the  sequel  will  show,  he  was 
repaid  with  the  basest  ingratitude. 

The  true  history  of  the  New  Brass  and  SpelterCompany  which 
arose  out  of  "  the  arbitraiy  measures  of  the  brazen  sovereigns" 
of  the  year  1780,  of  "  another  furmice  kindled  in  Birmingham," 
according  to  Hutton,  is  as  follows : — "  The  manufacturers  of 
brassfoundry  goods  in  Birmingham  were  dissatisfied  with  the 
apparently  to  them,  inexplicable  advance  made  by  the  metal 
merdbants,  of  £12  per  ton  on  brass,  viz.,  from  £72  to  £84,  and 
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they  proposed  to  start  a  new  compmiy;  they  wrote  to  Mr. 
Bonlton,  then  in  Cornwall,  on  the  subject,  asking  him  to  take 
a  leading  part  in  it,  and  if  so,  they  ottered  to  raise  the  sum  of 
£60,000.  He  tried  to  dissuade  them,  pointing  out  as  the  cause 
of  the  adrance^  that  the  minea  were  badly  and  nnsatis&ctorSy 
worked;  the  miners  preferred  to  work  for  tin  in  preference  to 
copper;  the  absence  of  efficient  pamping  machinery  to  drain 
the  mines  increased  the  difficulty  of  working  them;  "if,  how- 
ever, they  determined  to  proceed  after  considering  his  letter, 
he  offered  them  lui>  assistance  and  advice."  This  corresj)ondenc0 
Bouiton  showed  to  Mr.  Wilson,  of  the  Chase  Water  Copper 
Mines  Company,  where  he  was  then  snperintending  the 
erection  of  an  engine ;  at  the  same  time  he  expressed^  as  his  wish, 
if  the  New  Brass  and  Spelter  Companj  was  formed,  that  he 
would,  if  pos=:il>10j  induce  it  to  purchase  tlie  copper  used  from  the 
Chase  Water  Company,  which  he  would  undertake  to  enable  to 
produce  such  quality  ot  copper  as  would  be  best  for  making 
brass  to  be  used  in  the  Birmingham  trade ;  he  then  proceeded 
to  sketch  oat  a  scheme  for  the  new  company — its  capital  to  be 
not  £60^000  but  €20y000^no  person  to  Iiold  more  than  four 
shares ;  every  hold»  to  corenant  to  purchase  from  the  company 
one  ton  of  brass  per  nnnnm  for  any  share  held.  From  this 
may  he  gathered  some  idea  of  the  limited  extent  of  the  con- 
sumption of  brass  in  1781  as  contrasted  with  what  it  now  is  in 
1866.  The  scheme  issued  by  the  new  company  was  generally 
approved  of,  the  share  list  filled^  this  Bonlton  saw,  and  then 
regretted  he  liad  not  extended  his  list  of  snbscribers  to  embrace 
800  instead  of  200 ;  as  the  Company  was  intended  to  embrace 
consumers  onlv,  the  sal©  of  200  tons  of  brass  woohl  have  been 

Ik  ' 

secured.  lie  then  suggested  that  tenders  for  the  siip]i1y  of 
copper  should  at  once  be  invited,  and  those  accepted  which 
were  most  advantageous,  he  only  asking  as  a  return  for  his 
labours^  tiiat  in  the  event  of  equality  in  price,  he  should  be 
permitted  to  decide  in  favour  of  the  Chase  Water  Company. 
The  superiority  of  its  copper  and  its  power  of  supplying  with 
regularity  appear  to  have  formed  his  grounds  of  preference ; 
that  favour,  he  says,  is  all  the  reward  I  shall  expect  for 
correcting  the  errors  of  the  Brass  and  Spelter  Company,  and 
leading  them  to  make  such  brass  as  I  know  suits  best  the 
different  branches  of  the  Birmingham  brass  manu&ctnres/' 
In  furtherance  of  his  desire  to  aid  the  New  Brass  and 
Spelter  Company,  he,  in  visiting  Shropshire,  extended  his 
journey  to  Holywell,  in  Flintshire,  and  examined  the  calamine 
mines  there^  for  in  the  then  state  of  the  metal  market 
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ihe  new  CompanT  "had  reMon  to  snspcct  tbit  the 
sorts  of  calamine  known  to  make  tlio  best  Tlith  brass  would 
be  attempted  to  be  monopoliped/^  and  he  f  urther  enlightens  ua 
by  stating  that  the  best  "  Batli  metal  brass  made  in  any  part 
is  the  best  Cheadle^  and  the  very  beat  Cheadle  brass  in  made 
only  with  Flintshire  catamine;''  he  teJls  ns  that  the  best 
Cheadle  brass  was  not  made  there,  bnt  at  a  brass  honse  near 
Holywell.  Certain  predilections  on  the  part  of  manufacturers 
existed  as  to  Bath  metal  being  made  l)e.st  from  Derbyshire 
enlnraine ;  this  opinion  he  combated,  maintaining'  the 
superiority  of  the  Flintshire  ores  of  zinc,  and  also  the 
consideration  that  the  freight  to  Swansea,  which  he  held  was 
the  proper  place  to  erect  the  bnas  house  of  the  new  Company, 
was  cheaper  than  tiie  freight  from  Mendip,  in  Derbyshire.  So 
minnte  was  he  in  his  enquiries,  that  he  names  the  cost  of 
carriage  per  ton  from  Holywell  to  SwnTisea  into  Bristol  as  from 
lis.  to  12.<?.  per  ton ;  and  the  pncc  of  tho  ore  as  from  £4  48.  to 
£4  10s.  per  ton.  He  thought  the  Holywell  ore  of  better 
quality,  and,  as  a  precautionaiy  measure,  had  settled  a  cor- 
respondence  with  a  man  who  used  to  buy  for  the  old  company, 
who  coald  procore  any  quantity.  He  brought  home,  on  his 
retom,  speomiens  of  tlx  ore  for  trial,  and  put  himself  to  some 
trouble  to  get  a  sight  of  Mr.  Hind's  brass  furnace,  bnt  failed 
in  the  attempt;  on  this  head  he  remarked^  "iq-Tinranco  and 
myj^torv  always  accompany  each  othor/'  He  would  have  built 
a  f  urnace  at  the  Soho  to  test  the  vanoas  kinds  of  calamine  and 
their  fitness  for  making  brass  but  for  the  pressm^  of  his  own 
bosiness,  for  he  jnstly  maintained  that  if  the  qnalify  of  the  brass 
produced  by  the  new  C  m]  any  was  not  good,  '^contracts 
ever  so  favourable  would  be  fruitless.'' 

At  this  stage  of  profr^'css  in  tho  formation  of  the  Com- 
pany a  hitch  occurred;  large  consumers  of  brass  were  disap* 
pointed  by  being  excluded  from  participation  in  the  new 
Company,  and  Boulton  be^an  to  fear  that  another  Com- 
pany woidd  be  formed,  and  joined  to  one  abeady  established^ 
the  operations  of  which  the  new  Company  was  intended  to 
control.  He  used  all  his  elo^nence  to  induce  the  latter  to  ex- 
tend their  share  list,  T)ut  in  vain,  the  base  of  the  new  Company 
he  said,  if  they  extended  it,  would  thereby  be  rendered  solider 
and  sounder.  A  meeting  was  held  to  consider  tho  possibility 
of  extension,  but  Boulton's  well-meant  intentions  were  de- 
feated }  shareholders  came  and  bronght  with  them  proxies  of 
otibers  absent, "  and  the  veiy  men  who,  a  few  days  before,  were 
struggling  to  emandpete  themselyes  from  their  oppressors^ 
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changed  their  note ;  a  bonus  of  £5  per  share  had  been  offered, 
thoy  would  not  consent  to  have  the  concern  extended,  or  the 
nnmbor  ot  .shares  increased."  Fothergill,  the  partner  of  Boulton, 
wanted  only  four  shares^  but  even  this  the  shareholders  would 
not  agree  to,  and^  as  was  remarked  by  Boulton,  Congress-like, 
a^cr  obtaining  power,  they  showed  a  disposition  to  ezercifle  it 
to  tlu'ir  own  advantage  only." 

A  few  days  after  this  extraordinary  displny,  with  the  un- 
pleasant eflreet!=«  still  npon  his  mind,  we  i'md  lioultoii  still  aiding 
in  the  work,  and  in  a  letter  to  a  shareholder  (Mr.  Capper), 
instructing  him  how  to  proceed  in  getting  a  good  manager, 
not  an  ornamental  appendage,  but  a  thoroughly  practical  man, 
one  who  knew  his  work  and  would  do  it,  of  good  character, 
intelligent,  and  well  up  in  the  metallurgy  of  copper  and  the 
making  of  brass.  He  was  to  find  security,  workTnon  and  coals, 
with  every  other  expense ;  the  copper  and  calamim?  alone  to  be 
found  by  the  Company,  the  remuneration  of  the  manager  to 
be  paid  by  a  royalty  of  between  £5  and  £6  per  ton  for  every 
ton  of  brass  prodnced.  He  further  gires  the  proportions  that 
for  every  two  tons  of  copper  and  three  tons  of  prepared  cala- 
mine ho  should  be  required  to  return  three  tons  of  brass.  By 
fldoptino;  these  suggestions,  says  Boulton,  "the  Company  will 
be  placed  on  a  certainty  as  regards  ex])ense,  will  have  no 
clerks  to  pay,  will  be  exempt  trom  frauds,  thieves,  aud  all 
other  risks."  He  would  not  object  to  teach  snch  manager  the 
way  to  make  best  Bath  brass,  but  wonld  object  to  teach  two 
hundred  workmen  ;  he  had  hoped  the  Company  wonld  retract 
their  rash  decision  at  the  last  meeting,  and  "will  yet  act 
according  to  common  penf?e  ;  "  he  dissuaded  shareholders  who 
held  ilia  views  from  selling  out.  In  the  selection  of  a  place  to 
erect  the  new  brass-house,  ho  diiierod  from  the  majority ;  and 
held  that  Swansea,  and  nqt  Birmingham,  was  the  proper 
looality — he  had  arriTed  at  from  calculations  made  by 
himsefr  and  from  other  considerations,  among  which  were,  that 
the  moment  the  foundation  was  laid  in  Birmingham  of  a  brass- 
house,  he  would  consider  that  the  game  they  were  playing 
against  the  other  brass  Companies  was  lost,  smelters  in  copper 
would  soil  brass  without  profit  for  the  sake  of  selling  the  copper 
it  contained,  they  wonld  thereby  be  getting  money,  while 
the  new  Company  were  losing ;  whereas,  if  their  works  were 
erected  at  Swansea,  in  the  middle  of  the  copper  works,  a  less 
dead  wciglitof  stock  copper  would  be  required  to  be  sustained, 
and,  more  important  still,  it'  the  copper  purchased  was  not  of 
the  proper  quality,  it  could   bo  more  readily  exchanged 
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thjiQ  if  tlie  works  were  100  miles  asunder ;     without  good 

and  pure  copper  it  is  impossible  t<>  tmmIcc  p-nod  brass,"  there- 
fore it  was  better  to  correct  any  error  of  the  kind  Roon  ihnn 
late.  Coals  were  cheaper  in  Wales  than  in  Bii'miiighaiii,  and 
any  improvements  in  the  manufacture  of  brass  which  might 
be  discoyered  in  practice  could  be  more  readily  preserred  by 
the  Company  thud  they  could  be  in  the  town  wherein  it  was 
intended  to  consume  the  brass  made*  Boulton  had  also  an 
abhorrence  of  tlio  iiitorforcnre  of  shareholders  dressed  up 
in  a  little  brief  uutliority  ;  anticipating  this,  he  writes,  if  the 
works  are  erected  in  Birniinorham,  the  work  will  be  ccjiistantly 
deranged  by  the  interlerenco  of  100  blockheads,  and,  instead 
of  being  assisted,  will  be  incommoded  by  every  sabscriber 
that  chooses  to  ta^e  an  idle  walk  by  ye  banks  of  ye  canal.*' 
Various  letters  to  friends  show  how  bitterly  Boulton  felt  the 
ingratitude  of  those  he  had  joined  at  their  earnest  request  to 
help  ;  tlii.s,  added  to  his  incrcasintr  business  and  ro?!pon«:ihilitics, 
eventually  indut-ed  hiiu  to  withdraw  from  all  active  purticipa- 
tion  in  the  Company  he  had  so  earnestly  uud  at  so  much  self- 
sacrifice  aided,  and  by  personal  exertions  assisted.  On  the 
21st  of  May,  1781,  he  tendered  his  resignation  in  a  manly  and 
business-like  letter,  which  is  here  f^iven,  nearly  in  extenso ; 
in  it  he  justly  asserts  himself,  and  by  doing  so,  shows  the 
Company  what  a  valuable  colleague  they  had  lost;  the  resigna- 
tion was  merited  by  the  Coini)auv — it  was  worthy  of  Matthew 
Boulton.    The  letter  is  as  follows  :— 

In  his  view  the  Company  had  not  been  oondncted  on  the 
libera]  and  landable  principle  professed,  the  hope  of  carrying 
out  which  had  induced  him  to  join  it.  The  original  shareholders 
had  rapidly  closed  the  subscription  list,  and  excluded  from 
participation  persons  and  firms  who  would  have  been  larpfo 
and  exeellont  oustomcrf?.  The  premium  of  €5  per  share  which 
they  hud  asked  lor,  aud  in  cases  obtained,  outweighed  with 
them  the  public  interest,  and  the  prosperity  of  the  trade.  The 
monopolism^  principle  that  this  Company  was  instituted  to 
countei'act,  now  infe<  ft'd  the  new  establishment,  as  much  as  it 
had  done  any  of  the  old  ones,  "  I  thought  it  incompatible 
with  the  origmal  motion,  nnd  T  caused  a  general  meeting  to 
bo  held  in  order  to  reetity  the  complaint ;  but  the  deeinion  of 
that  meeting  was  against  me."  Mr.  Bouliuu  further  held  to 
the  opinion  ho  had  often  urged  on  the  committee,  that 
Wales  was  preferable  to  Birmingham  as  a  situation  for  the 
new  Company's  works ;  and  he  says,  "  I  could  make  as  good, 
or  even  oetter,  Bath  metal  brass  in  Wales  than  is  now 
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made  in  BirminulTam,  and  tliafc  witliout  Staffordslilrc  eonl,  or 
Derbytihiro  calainiiie.  I  have  given  you  reasons  why  I 
should  prefer  Wales  to  Birmingham,  and  I  have  still  other 
reasons  not  necessary  to  mention,  as  it  is  not  likely  you  will 
be  biased  by  anything  more  that  I  can  say ;  I  therefore  decline 
fiirther  argument,  or  any  dispnte  on  the  subject.  You  have 
followed  your  judgment,  reason,  and  knowledge,  the  lights 
which  ought  to  g^iiido  us^  and  I  trust  to  your  candonr  to  aSlow 
me  to  do  the  same/"' 

The  Company  had  by  this  time  determined  to  erect 
their  works  at  Birmingham^  and  Mr.  Boolton  had  learned 
that  Mr.  Capper^  one  of  the  shareholderSj  had  retired  in 
conBeqn6noe--^e  alludes  to  the  retirement,  and  says,  "I 
do  not  prcsnmo  to  dictate,  but  offer  my  opinion,  based 
upon  some  knowledge  of  the  copper,  brass,  and  spelter  trades. 
I  was  anxious  to  serve  the  concern,  had  taken  some  pains 
in  forming  a  plan  for  the  establishment  of  the  New  I3rass 
and  Spelter  Company,  haye  made  many  essays  and  metal* 
Inzgical  experiments  in  seeking  out  the  most  notable  calamine 
mines,  and  getting  the  neoessaiy  information;  I  have 
eTi(]oavourcd  to  make  the  plan  as  diffusive  as  possible 
tliroughout  ye  neifj^hhouring  manufacturers,  by  extending  ye 
subscriptions ;  but  in  vain.  I  have  been  made  use  of,  but  my 
advice  has  been  rejected,  and  I  stand  single  in  my  opinion. 
From  these  reflections,  and  from  the  consideration  of  my  own 
business,  which  is  of  importance  to  myself,  and  a  greater  load 
than  I  can  well  sustain,  I  am  induced  to  follow  my  own  judg* 
ment,  and  Mr.  Capper's  exam])le,  by  retin'Tiir.  Whatever 
expenses  may  have  been  incurred,  I  am  willing  to  pay  my 
share."  This  terminated  Boulton's  public  connection  with 
the  new  Brass  and  Spelter  Company. 

The  works  were  ultimately  erected  by  the  side  of  '^ye 
canal/'  in  Broad  Street,  Birmingham—*^  Brass  House 
Passage,"  and  the  building  in  front  now  converted  into  the 
offices  of  the  Birr^iingham  Wntor  Company  indicates  their  site. 
Corpulent  tunnels,  or  tapering  chimneys  were  reared  behind, 
under  each  of  which  were  two  furnaces,  which  with  their 
complement  of  eight  small  and  one  king  pot  in  each,  aided 
the  Birmingham  brassfounders  in  their  resistance  to  the 
oppression  of  the  ''monopolist "  metal  dealers,  and  helped 
tnem  to  their  supplies  of  ingot  metal.  Hutton  says,  "on 
the  starting  of  these  works,  the  price  of  brass,  on  the  part 
oi  the  metal  dealers,  was  reduced  from  181  to  kb6  per 
tun."    Whether  that  fall  or  the  reduction  in  the  price  of 
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metallic  zinc  with  increased  facilities  for  procuring  it,  or  tho 
production  of  brasa  by  the  direct  mixture  of  metallic  copper 
and  metallic  zinc^  gradually  sapped  the  foundAtion  of  the  old 
brass  houses,  "  or  mo  derangement  of  the  work  by  the  inter- 
ference of  one  hundred  blockheads "  hindered  its  soccess,  it 
is  difficult  to  say ;  but  when  every  brass  founder  became  his 
own  bras«!niaker,  tho  l>o<:nnning  of  the  end  of  the  old  method 
of  brass  making  was  not  far  distaut. 

In  tlio  3  ear  1831,  the  Brasshouse  alluded  to  became  the 
property  of  tho  late  Thomas  Pemberton,  Esq.,  Warstone  Lane, 
who  continued  to  make  calamine  brass  there  till  within  the 
last  fifteen  years.  The  building  and  land  on  which  the 
Brasshouse  stood  in  the  year  1865  was  sold  to  the  Birming. 
ham  Water  Works  Company,  and  in  consequence  of  the 
necessary  alterations  required,  the  last  of  the  six  stout,  square, 
tapering  chimneys  was  demolished  on  the  27th  January, 
180G.  WilIx  the  operation  of  this  Brasshouse  the  manu- 
iactnre  of  calamine  brass  terminated  in  Birmingham;  the 
Brasshouse  at  Smethwick,  which  is  still  standing,  Iiaving 
some  years  previously  been  diverted  from  its  original  intention, 
and  chanj^ed  into  a  steel  convertinfif  house. 

Birmingham,  which  has  gained  so  much  celebrity  as  the 
seat  of  liberal  princi])les,  whether  as  regards  politics  or  trade, 
some  three-quarLcra  ui  a  ceuLuiy  ago  exhibited  another  phase. 
In  1788  there  existed  in  it  an  incipient  Chamber  of  Commerce, 
desigpuhted  by  the  euphonious  title  of  The  Standing  Greneral 
Commercial  Committee  for  the  purpose  of  watching  over  and 
conducting  tho  public  interests  of  tho  town  and  neiglibonr- 
hood,"  and  the  said  Committee  engaged  in  ojrposinga.  Bill  then 
introduced  into  Parliament  to  allow  of  the  free  Exportation 
of  Brass.  They  alleged  that  auch  Bill,  if  passed,  might  be 
of  the  greatest  prejudice  to  the  trade  and  manofacturea  of 
the  town,  and  its  environs;  and,  on  the  15th  July,  1783,  we 
find  the  Committee  of  the  S.  C.  presenting  its  grateM 
thanks  to  many  noblemen  and  gentlemen  who  had  generously 
and  etiectually  supported  in  Parliament  tho  trade  of  the 
town,  by  opposing  the  passing  of  the  Bill.  Some  light 
is  thrown  on  this  proceeding  by  reference  to  an  old  Parlia- 
mentary Register,  wherein  we  find  that  on  the  17th  June,  1783, 
a  Mr.  Biric£le,  M.P.,  moved  the  second  reading  of  the  said 
Bill,  which  was  met  by  an  amendment,  moved  by  Sir  bert 
Lawley,  and  seconded  by  Sir  G.  S.  Shuckburgh  (then  both 
representative^  of  divisions  of  Warwickshire),  that  it  be  read 
that  day  three  months  :  the  reading  was  carried  by  a  majority 
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of  22.  Mr.  Birkdale  slated  that  tlio  passino'  of  the  Bill  was  a 
necessity,  as  "  hundreds  of  thousands  of  pounds  paid  lay  idle, 
wUch  merchantB  bad  expended  on  the  purchase  of  Inrass  in 
all  probability.  However,  the  ''Standing  Committee''  felt 

justified  in  opposing  the  "Brass  Masters'  Bill"  (as  it  was 
called)  on  account  of  their  arbitrary  proceeding's  in  the  year  1 780, 
which  has  already  been  recorded.  At  a  meeting  of  the  S.  G.  C. 
Comniitt(H;  already  named,  held  Oct.  8^  1781,  we  find  the  Chair- 
man laying  before  the  meeting  the  startling  intelligence  showing 
that,  after  the  Ist  NoTember  of  the  year  named^  the  Emperor 
of  Anstria  had  prohibited  the  entry  and  the  public  sale  in 
his  dominiona  of  many  Enghsh  maau&otures ;  and  he  pro- 
duL'L'd  the  copy  of  a  letter  from  Viemm,  iirnposinp^  to  one 
eminent  manufacturer  in  this  town  to  bring  Ins  peo])le  and 
settle  in  that  country.  This  incident  is  introduced  in  order 
to  contrast  the  past  and  present  policies  in  trade  matters,  as 
it  must  be  fresh  m  the  memories  of  our  readers  that,  by  the  exer- 
tions of  the  present  Birmingham  Chamber  of  Commerce,  our 
manufactures  are  now  admitted,  or  about  to  be  admitted,  into 
AiiMfvifi,  under  a  comparatively  favournblo  tariff,  with  the 
ultimate  prospect  of  a  yet  lower,  or  any  duty  to  br  |  aid  being 
finally  abolished.  "  The  thoughts  of  men  are  widen  d  with  the 
process  of  the  suns Conservatism  in  manufactures  may  be 
essential  in  their  early  stages,  or  as  nations  are  emerging  from 
a  state  of  semi-barbarism  into  that  of  manufacturing  commu- 
nities, to  receive  from  other  countries  their  oppressed  and 
persecuted  arti?:ans,  and  to  succour  and  encourage  these  is 
noble,  just,  and  right;  and  in  doinf^  so  England  has  had  her 
reward.  (Of  course  the  intention  of  the  predecessors  of 
Austria's  Emperor,  who  holds  sunny  Italy  in  his  iron  grasp, 
was  neither  noble  nor  philanthropic).  To  the  Lollards  and  the 
artisans  of  the  States  groaning  under  the  iron  rule  of  the 
Duke  of  Alva,  wo  owe  our  manufactiu'es  in  silk,  wool,  and 
glass;  to  the  wise  and  enlightened  policy  of  Queen  Klix.abeth, 
by  granting  privileges  to  Chiistopher  Shutz,  can  be  traced 
our  present  prosperous  Brass  trade,  whether  locally  or 
nationally ;  the  abolition  of  the  fiscal  duties  on  glass  raised 
it  into  a  miLflity  and  gigantic  industry,  and  when  the  labours 
of  Bichard  Cobdcu  culminated  in  Sir  Robert  Peel  giving  to 
this  nation  "  untaxed  bread,''  the  days  of  Conservatism  in 
trade  and  mamit'actures,  so  far  as  this  country  is  concerned^ 
were  at  an  cud. 

As  one  fact  is  more  important  than  pages  of  argujueut,  it 
may  be  stated  that  on  the  Bill  allowing  the  exportation  of 
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brass  being  passed  in  the  year  1799,  the  quantity  exported 
amounted  to  77,033  cwt.,  or  3,851  tons  13  cwt.  ;  its  value 
at  £lo4!  13s.  4d.  per  ton,  or  £7  14fS.  8d.  per  cwt.,  reached 
the  sum  of  £595^728  15s.  5d.  In  the  year  1864,  when 
brass  was  very  mnch  lower  in  priee^  the  Talne  of  brass 
articles  and  yellow  metal  sheadiing  ezportedj  amounted  to 


60UBCES  OF  SUPPLY  OF  IHK  iiAW  MAI  i!^  HI  A  1.6  US£D  IJS  THE  FOB* 
KATION  OW  BRkaa,  AB  OOVFtM,  WXC,  OB  SPlLXBBy  ^  IT  ZB 
GALLBD.-<-4!m^  OBBD  Sf  TBB  OOXFOaXTIOB  OB  VMUS,  BBOHZB, 
OB  OCH  MBUL. 


The  sources  of  the  supplies  of  Copper  in  this  country  are 
the  mines  of  Cornwall  and  Devon,  North  Wales^  Isle  of 
Man,  and  Ireland.  From  these,  the  greatest  quantity  is 
fiimiahed  by  the  Devon  and  Cornwall  mines,  whidi  amounts 
to  about  three-fourths  of  this  country ^s  produce  of  Gopher; 
the  remaining-  fourth  is  receired  from  the  oth^  mmes 
already  named,  the  average  produce  of  the  mines  of  the 
United  Kingdom  for  twelve  years  being  nearly  16,650  tons 
per  annum,  the  lowest  production  being  in  1865,  amounting 
to  13,000  tons,  the  highest  being  in  1856,  when  it  reached 
24,257  tons.  The  home  supplies^  are  totally  inadequate  to 
supply  the  English  demand  for  copper^  the  quantity  required 
for  use  in  Birmingham  alone  amounting  to  nearly  20,000  tons. 
The  estimated  consumption  of  copper  over  the  w'ov](]  nt  the 
present  time  is  said  to  be  90,000  tons,  of  which  England  is 
said  to  coiu  uinc  or  require  60,00U  tons  ;  of  this  is  exported  in 
a  raw  and  manufactured  condition  37,000  tons,  leaving  23,000 
tons  for  home  consumption.  Of  the  90^000  tons  consumed 
in  the  world  in  1865,  Ciuli  fhmished  to  England  in  1865 
48,372  tons.  It  is  curious  to  remark  that  whereas  the  imports 
from  ihat  country  in  1854  amounted  only  to  I  b,  797  tons,  in  1865 
they  rose  to  48^372  tons.  Tho  supply  from  North  America, 
which,  in  1856,  was  little  more  than  4,000  tons,  rose  in  1861 
and  1862  to  7,500  tons ;  but  in  1805  it  fell  to  5.300  tons. 
California,  a  new  source  of  supply,  sent  last  year  (1865) 
4,500  tons,  and  there  were  imports  of  copper  from  the  Gape  of 
Good  Hope,  though  these,  at  present,  are  smaU  ;  it  is  satis* 
&otoi7  to  learn  that  tiiere  is  a  prospect  of  its  ultimately 
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holpinrr  \hn  F;upply.  Australia  contributes  its  quota  from  the 
celebratcui  liiirra  Burra  Mine  to  tlio  extent  of  between  5,0U0 
and  GjOOO  tons.  Occasionally,  small  parcels  are  received  from 
Bnsna  aad  Siberia.  From  these  oountriee,  however,  not  much 
is  to  be  expected,  as  the  developing  industry  of  Bnssia  will 
absorb  its  production  of  copper.  What  effect  tibe  new  commer- 
cial relations  "with  Japan  may  have  on  the  supply  it  is  difficult 
to  determine  at  present,  but  it  is  known  that  large  and 
abundant  mines  of  copper  of  excellent  quality  exist  in  that 
country. 

The  fluotoations  in  the  price  of  copper  are  by  no  means  a 
subject  which  may  be  overlooked  on  the  present  occasion,  and 
tiiere  are  reasons  for  supposing  that  on  all  occasions  of 

advances  these  are  not  ju^itifiable  on  the  gronnd  of  deficient 
supplies  ;  of  this  the  recent  operations  in  tlie  copper  trade, 
consoquenl  on  the  declaration  of  war  between  Spain  and  Chili, 
are  an  example.  From  the  17th  October,  1805,  to  the  loth 
November,  copper  was  advanced  £30  per  ton,  or  from  £86  per  ton 
to  £116 ;  but  in  the  face  of  the  declaration  of  war,  singular  to 
relate,  it  has  fallen,  by  one  reduction  of  £10  and  four  reductions 
of  £5,  down  to  the  onginal  price  from  whicli  it  started,  or 
to  £86  :  the  why  and  because  i«  iniveiled.  It  was  ii<it  the 
demand  for  co]i])er  on  tlie  part  of  cuusumers,  hut  the  specula- 
tive spirit  which  iuduced  the  advance,  the  luii  was  a  cuu- 
Be(|uence  of  consumers  holding  good  stocks  of  the  metal, 
which,  by  tiieir  caution  and  foresight,  they  had  purchased  at  a 
low  rate;  the  bane  and  antidote  is  therefore  before  us.  There 
are  three  separate  elements  in  the  copper  trade — the  miner,  the 
smelter,  and  the  broker  or  metal  dealer ;  these  do  not  on  all 
occasions  work  harmoniously  together.  A  fourth  element 
will  be  recognised  in  the  speculator,  who  frequently  over- 
speculates.  The  smelter  must  sell,  and  therefore  not  unfre- 
quently  becomes  the  opponent  of  the  speculator.  To  these 
causes,  more  frequently  than  the  supply  in  the  copper 
market,  are  the  varying  prices  of  copper  to  be  attrilnited. 
In  order  to  show  the  rise  and  fall  of  that  metal,  a  table  is 
appended,  extending  over  a  number  of  years,  which  embraces 
the  average  prices  ai  which  it  has  been  sold  from  18U0  to  1805. 
Were  it  possible  to  compare  the  produce  or  supply  in  Hke 
nuorket  with  the  prices  at  which  copper  has  been  sold,  a  con- 
firmation of  the  effect  of  speculation  would  undoubtedly  be 
arrived  at. 
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1800  TO  1866. 


M  M. 

<L 

(L 

£ 

a. 

d. 

1800 

188  8 

6 

1829 

109  14 

0 

1861 

88  18 

4 

'  1801 

117  8 

0 

1830 

U4  4 

0 

1852 

95 

0 

0  ' 

1802 

110  18 

0 

1834] 

106  U 

0 

1853 

115  10 

0 

1804 

186  8 

0 

1835 

1664 

126 

0 

Jk  1 

S  1 

1806 

138  6 

0 

1840 

93  0 

0 

1855 

126 

0 

0 

1808 

100  7 

0 

1841 

96  10 

0 

1856 

119 

0 

0 

1610 

182  6 

0 

1842 

88  11 

0 

1867 

184 

0 

0 

1812 

111  0 

0 

1813 

80  15 

0 

ISGfi 

108 

0 

0 

1814 

130  12 

0 

1844 

83  2 

11 

108 

0 

0 

1816 

98  IS 

0 

1845 

86  1 

8 

1860 

105 

0 

^  1 

1818 

134  15 

0 

1846 

90  10 

0 

1861 

99 

0 

1820 

113  15 

0 

1847 

95  0 

0 

1862 

97 

0 

0  1 

1822 

104  0 

0 

1848 

84  18 

0 

1863 

94 

0 

0 

1824 

110  0 

0 

1849 

81  14 

2 

186i 

101 

0 

1826 

123  3 

0  1 

1850 

81  2 

11  ! 

1865 

92 

0 

0 

1828 

112  7 

0 

By  reference  to  tlio  above  tu])le  it  will  be  seeu  tbat  the 
maximum  of  tlie  price  of  copper  was  readied  in  1806,  when  it 
reaUeed  £138  6s,  per  ton  as  an  average  thronghoat  that  year ; 
in  the  months  of  March  and  April,  1853,  it  was  nominally  held 
at  £145  J  of  sixteen  years,  from  1840  to  1855  inclusive,  the 
highest  price  reached  was  £135 ;  and  the  lowest  in  1843,  when 
it  was  sold  at  €77  per  ton.  In  tho  sixteen  years  beginning 
1850  and  termiiiatiug  1865,  the  highest  average  price  was 
in  the  years  1854  and  1855,  when  it  stood  at  £126;  its 
lowest  in  1851,  at  £83  IQa,  4d,  Copper,  it  is  said,  is  £19  per 
ton  below  the  average  of  the  last  sixteen  years;  bat  it  is 
admitted  that  at  £86  per  ton  smelters  have  a  fair  profit. 
Diminishing  auppUes  are  alleged,  consequent  on  the  Chilian 
war,  the  decreasing  production  of  the  mines  of  the  United 
Kingdom,  which  has  fallen  from  24,257  tons  in  1856  to  13,000 
tons  in  1805,  and  the  Burra  Burra  Mine  supply,  fi-om  7,500  in 
1861  to  1862  to  5,300  tons  in  1865.  That  mmeral  veins  do  work 
out  is  a  &ct  known  and  patent  to  all  metallurgists,  as,  for 
example,  the  Pary^s  Mine,  in  Anglesea,  stated  by  a  writer  at  the 
latter  end  of  the  1 7th  century  to  have  a  bed  of  ore  forty  feet 
thick,  still  worked;  the  Ecton  Mine,  in  Staffordshire,  is  another 
illustration ;  it  is  not  now  worked  ;  but  as  throughout  all 
nature  there  reigns  a  law  of  eompensation,  if  supply  ceases  in 
ODD  direction  it  is  compensated  for  by  tlie  discoveries  of  greater 
supplies  in  another,  ana  thus  the  increasing  copper  trade  of  this 
conntry  was  provided  for  by  supplies  from  Chili.  The  opera- 
tion of  the  war  there  may  for  a  short  time  interfere  with  these 
snppUes,  but  there  is  no  evidence  that  leads  ns  to  believe  that 
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the  power  of  these  mines  to  produce  copper  has  at  aU 
dmuniahed.  Gold  mining  has  alone  drawn  tiie  labour  from 
the  AiutFaliaii  mines ;  we  may  look  for  supplies  from  Lake 
Boperior;  Califomia  gives  evidence  of  its  being  a  copper  pro- 
ducing- locality ;  the  indications  of  copper  from  the  Cape  of 
Good  Hope  are  cheering ;  and  there  is  no  reason  to  suppose 
that  one-tenth  part  of  the  copper-producing  localities  in  the 
world  are  yet  known.  That  energy  which  has  hitherto 
Operated,  and  wbidb  is  shown  by  the  fs^c^  that,  whereas  the 
produce  of  the  Cornish  mines  firom  1726  to  1735  amounted 
only  to  64,800  tons  of  ore,  in  the  same  period  of  time  from 
1846  to  1855,  the  quantity  rose  to  1,622,152  tons,  the  value  of 
which  was  £9,251,916,  while  that  of  the  former  was  only 
£473,000.  The  introduction  of  improved  pumping  machinery  to 
drain  the  mines^  consequent  on  the  improvement  of  the  steam 
engine  by  James  Watt,  an  improved  knowledge  of  metallurgy, 
the  overcoming  a  prejudice  on  the  part  of  miners  against 
working  for  "  yellows,"  abandoning  the  workings  when  these 
presented  themselves,  the  re-workinpr  of  imperfectly  reduced 
copper  scoria^''  or  "  slag'^  all  contributed  to  the  result  last 
named.  We  undervalue  the  bounty  of  natui-e,  and  the  energy 
and  iutelligence  of  onr  metiJlnrgists— the  latter  enlarged  by 
the  operation  of  the  teachings  of  our  Schools  of  Minee^in 
FUJ  I  osing  that  the  supply  of  copper  will  diminish.  Taper  sad 
Tadpole,in  "Coningsby,"  wanted  a  good  cry  to  go  to  the  countiy 
with,  in  their  celebrated  electioneering  crusade ;  the  "specu- 
lates '*  in  copper  in  the  Chilian  war  got  a  "  cry ; "  failing  very 
singularly  in  that  however,  the  new  cry  is,  the  probability  of 
diminished  b applies  prospectiYely.  The  lesson  taught  them  on 
the  occasion  named  oan  be  repeated.  If  specalators  will 
speonlate,  let  consumers  keep  np  their  stocks;  it  may  be 
predicted  that  there  is  no  reason  to  fear  that  the  sap^y  of 
copper  will  b©  diminished,  even  thoiirrh  the  increasiniy  con- 
sumption of  copper  is  estimated  annually  at  the  rate  of  8,000 
tons.  Three  qi^edities  of  copper  are  sold,  popularly  known  as 
Tile,  Tough  Cake,  and  Best  »Blected.  The  quotations  given  in 
the  table  refer  to  Tough  Cske  quality. 

znrc  OS  bpiuesb. 

The  chief  supply  of  zinc  with  which  to  mix  the  copper  and 
produce  brass,  up  to  the  year  1758,  had  been  derived  irom 
the  carbonate  of  zinc  ore,  or  calamine,  as  it  was  called.  In  that 
year  J<dai  Ghuapion,  of  Bristol,  patented  the  production  of 
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mne,  and  tlie  makmg  brMs  from  a  stone  called  '^Blaek  Jack/' 

or  "  brazill "  and  copper — "  Black  Jack  "  being  aTalaable  ore 

of  zinc,  which,  xip  to  the  period  named,  had  been  congidered 
worthless,  and  had  been  thrown  away  or  used  for  the 
purpose  of  road  making  or  mending.  ThiB  is  probably  one 
of  the  earhest  instances  of  the  recognition  of  the  conversion 
of  waste  prodncts,  and  shonld  act  as  an  inoenthre  to  the 
cnltiTation  of  applied  sctenoe  in  connection  with  mann&ctnres. 
It  was  matter  of  complaint  among  those  at  an  early  period 
interested  in  metallurgical  pursuits  in  England,  that  our  rich 
stores  of  zinc  ores  were  sent  out  of  this  country  as  "  ballast 
into  foreign  parts,  in  very  great  quantities,  before  it  be 
wrought,  so  as  the  best  brass  beyond  seas  i«  Tnade  of  oui-  stone 
Ittdier  than  their  own^  and  the  nation  is  a^giieved  thereby^" 
and  tlins  Sir  John  Pettns,  in  his  ''Laws  of  Art  and  Natnie  in 
Bjiowinpr,  Judging,  Assaying,  Fining,  Refining,  and  Inhurging 
the  Bodies  of  Confined  Metals,''  pnbliahed  in  1683^  expresses 
himself.  The  chief  supplies  of  zinc  appear,  nt  an  early  period 
of  the  brass  manufacture,  to  have  been  procured  from  l)erl>y- 
ehire,  Flintshire,  and  Somersetshire  ores.  In  1796,  the  cala- 
mine Kused  in  Derby shii-e  amounted  to  1,0UU  tons,  but  it 
appears  to  haye  been  of  inferior  quality,  realising  only  40«. 
per  ton  undressed,  and  drtttsed  120«.  per  ton ;  and  was  deemed 
inferior  to  that  of  Somersetshire,  which  realised  from  66*.  to 
70«.  undressed,  and  dressed  IQOs.  per  ton  "Within  the  period 
of  sixty  years  the  quantity  of  zinc  or  calamine  raised  in 
Derbyshire  had  increased  from  4U  tons,  in  1746,  to  1,500,  in 
1796.  If  Bishop  Watson  was  correct  in  his  estimate  of  the 
Derbyshire  returns  in  1796,  the  quantity  raised  does  not  seem 
to  have  increased,  as  in  1859  the  production  was  the  same,  i.e., 
1,500  tons.  The  returns  of  ores  of  zinc,  given  by  the  School 
of  Mines  in  1859,  as  being  raised  from  Eno^lish  mines, 
unounted  to  13,000  tons  ;  Wales  supplying  about  5,500  tons; 
the  Isle  of  Man,  2,5(K)  tons;  Cornwall,  "J, 400  torn;  Derby- 
shire^ 1,500  tons;  and  the  remainder  being  made  up  by  ores 
mined  from  Cumberland,  Devonshire^  and  Irehmd.  The 
quantify  of  metallic  xinc  produced  from  the  (quantity  of  ore 
we  have  no  account  of;  but,  in  1864,  the  entire  quantity  of 
metalhc  zinc  produced  by  all  the  mines  in  this  country 
amounted  only  to  4,040  tons,  while  that  consumed  per  annum 
in  the  making  of  brass  in  Birmingham  aloneexceeds  ll.OOOtons, 
from  whence,  then,  comes  the  deficient  7,000  tons  ?  The  truth 
ia,  that  we  are  indebted  to  foreign  countries  for  our  supplies; 
the  Bilesian  and  Vieille  Montague  Companies  and  other  foreign 
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ainb  smelters  help  ns  out  of  our  difficulties.  Incidentally,  it 
may  bo  remarked^  tHat  the  metallic  zinc  used  in  England  was 
chiefly  imported;  in  1731_,  it  is  said  to  have  been  sold  at 
£260  per  ton,  £13  per  cwt.,  or  2.^.  4^d.  per  lb.  j  also  between 
the  years  named  and  1780  at  £7i  and  SA8  per  ton;  in  1738, 
Champion,  of  Bristol,  obtained  a  patent  for  producing  metallic 
smc  from  English  ores ;  up  to  1750  he  had  succeedBcl  in  pro- 
ducing 200  tons  only;  owmg  to  foreign  competition,  it  fell  in 
price;  he  petitioned  for  an  extension  of  his  patent,  "  as  up  to 
the  time  named  he  had  been  a  very  tr^'oat  loser."  In  order  to 
show  the  price  at  which  metallic  zmc  has  been  sold  for  the 
last  twenty-five  years,  the  average  price  in  each  year,  from 
1840  to  1865,  and  from  1856  to  1865,  is  a  very  near  approximate 
estimated  yaloe  introduced  in  the  absence  of  authorised 
retiims :— - 

▲^BRAas  Fbiou  ow  Uwsuaao  Zmc  m  voir  nr  baoh  tiab,  noH 

1840  TO  1866. 


1840 

£  4. 

a  i.  8  4 

1841 

£      *.  d. 

11  i:^  4 

1812 
£    ».  <f. 

■Uy    6  8 

1843 
£    «.  d. 

85    5  10 

184& 
£  *. 
80  16  8 

1816 

£    f.  ,1. 

29   0  0 

1847 
£    $.  d. 
27  10  0 

1848 
£    «.  d. 
22   9  2 

1850 
£    ».  d. 
20  19  8 

1851 

£    «.  d. 

20  18  4 

1852 
£    $.  d. 
21  6  8 

1853 
£    «.  d. 
29  8  4 

1865 
A    9.  «. 
28  12  6 

•1866 
£  9.  d, 
•26  10  0 

•1867 
£   t.  4. 
•88  10  0 

•1868 

£    9.  d. 

•27  10  0 

*1SG0 
£    «.  d. 

•28  0  0 

•1861 
£    t.  d. 

•28  0  0 

1      £    :  d. 
•22  10  0 

•1863 
1     £   9.  d. 
•21   0  0 

1844 
£     t.  d. 

30    5  0 


1349 
£    M,  d. 

21  10  10 


1851 
£  *. 
30   7  6 


•1859 
£    $.  i. 
•28  10  0 

•1864 

£  d. 

•27  0  O 


•1865 
£    $.  d. 
•24  10  0 


The  highest  price  realised  in  the  twenty-five  years,  f?'n!Ti  1 840 
to  18G5  inclnsivo,  for  zinc  or  spelter,  was  from  November,  18  il, 
to  June,  1802,  when  it  brought  £49  per  ton;  and  the  lowest 
sales  effected  were  in  November,  1850,  when  it  was  sold  at 
£19  10s. 

Another  means  of  supply  of  metal  for  use  in  the  brass- 
foundry  trade  of  Birmiughaui  is  in  the  return  of  old  metal 
to  be  remelted.  This  consists  of  old  sheathing,  bolts  and  nails. 
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worn-out  locomotive  and  marine  engine  tubes,  scrap  metal 
collected  in  the  country  by  limvkors  ;  the  fiHngs,  turnings,  and 
dirt  washings  of  casting  shops,  tliose  several  items  from  Bir- 
mingham braastouudry  establishments  united  together^  with 
ihe  old  metal  named^  amoimt  to  not  less  than  BfiQQ  tons. 
The  largest  establishments  m  Birmingham  make  their  own 
brass  ;  the  smaller  houses  in  the  trade  purchase  the  old  metal 
revivified  with  new  copper,  cast  in  the  form  of  ingots  from 
metal  dealers.  Muntz's  metal  requires  a  largo  arnonnt  of 
copper  to  be  added  to  it  in  order  to  bring  it  up  to  brass  of 
ordinaiy  quality.  As,  however,  that  kind  of  metal  is  usually 
taken  back  in  exchange  for  new  sheathing  by  the  sheathing 
metal  manufacturers,  on  payment,  by  the  consnmer,  of  a 
difference  for  reconverting  it  into  new  sheathing,  it  does  not 
probably  form  an  important  supply  to  brassfounders  generally, 
liocoraotivc  tubes  of  Alston  and  Groen*s  mixture  contain 
a  greater  per  cent n go  of  copper,  approximating  to  the  quality 
of  best  brass ;  they,  therefore,  are  more  available  when 
remelted  for  brassfuundiy  purposes. 

TIN  OB  BLOCS-TIH. 

Though  tin,  as  a  metal,  is  comparatively  little  used,  save 
in  one  department  of  the  brassfountlry  trade,  viz.,  in  bell 
founding,  yet  it  enters  into  the  coHi])o.sition  of  "  gun  metal/' 
or  the  bronze  of  which  Ordnance  httmgs  are  made.  It  forms  a 
portion  of  the  soft  solder  now  bat  sparingly  used  (the  less  used 
the  better)  in  "  sweating"  or  attaching  together  certain  parts 
of  gas  fittings,  portions  of  stamped  brassfoundry,  &c.,  &c.  It 
is  occasionally  used  to  mix  with  lead,  to  produce  a  harder 
metal,  to  make  casting  patterns  from,  when  a  small  num- 
ber of  articles  require  to  be  cast,  or  whore  the  ])at terns 
are  large  to  save  the  value  of  brass  which  would  be  exp(  luled 
thereon.  A  passing  allusion  may  be  made  as  to  the  fact  that 
tin  appears  to  have  been  the  means  of  establishing  the  earliest 
commercial  relations  between  this  and  other  comitries;  and 
thai  it  was  directly  the  means  of  producing  our  now 
advanced  position  as  a  nation,  in  science,  art,  and  civilisa- 
tion, may  be  gathered  from  the  fact  that  450  years  before 
the  Christian  era,  Herodotus  describes  the  Tin  islands  of 
Britain  under  the  name  of  the  "  Cassiteridcs ; "  this  de- 
monstrates that,  as  a  market  for  tin,  Cornwall  was  known 
long  prior  to  the  period  when  the  historian  wrote;  and 
•Diodorns  Sicolns  tells  how  "  the  traders  purchased  the  tin  of 
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the  natives  wild  fellows  they  wore,  with  painted  bodies,  fierce 
couutouuacea,  and  shaggy  hair.  From  these  the  traders  from 
o&er  countries  purchased  ^e  metallic  tin  in  huge  blocks^ 
transported  it  into  Gaai,  travelling  through  wMdn  on  foot 
in  about  30  days,  they  carried  their  purchases  on  horseback 
to  the  mouth  of  the  Ehine,  whence  it  was  (listri])utcd  into  th© 
countries  of  Italy  and  Gernmnv  It  is  no  stretch  of  imagina- 
tion to  conceive  that  in  all  prubability  the  bronzes  of  Egypt, 
Assyria^  and  Greece  owed  their  eudm  mg  properties  to  English 
ian,  as  most  assnredly  did  those  of  Etmria  and  Borne ;  and 
the  metallic  mirrors  or  "  paterss,"  in  which  Hercnlaneom  and 
Pompeian  beaatiea  surveyed  their  charms,  owed  their  brilhant 
reflective  properties  to  Cornwall  tin,  which  also  ontrrnd  into 
the  composition  of  the  bronze  of  the  numerous  Statuettes, 
Lamps,  and  Onuuju  nts,  disinterred  from  tlie  ash -covered  cities 
in  the  vicmity  of  Mount  Vesuvius,  which  form  the  chief 
attractions  of  the  Naples  Mnseom. 

To  the  early  purchasers  of  Tin  other  countries,  is  due 
the  introduction,  or  production  of  the  composite  metal  Bronze 
into  England,  converted  by  the  aborigines  into  weapons  of 
warfare,  objects  of  use,  ornament,  and  personal  decoration. 

It  is  calculated  that  in  the  production  of  bells,  soft  solder, 
bronze  and  mill  beai-ings,  about  200  tons  of  metallic  tin  is 
consumed  annually  in  the  brass  trade ;  this  is  entirely;  distinct 
from  other  quantities  consumed  in  coflin  fbrnitore,  Britannia 
metal,  medals^  and  coining,  which  consume  OEbra  about 
600  tnns  annually  in  this  town.  The  price  of  Tin  subject 
to  vai'iatious  like  copper  and  zinc.  Between  the  years  1840 
and  1856,  both  inclusive,  the  highest  or  average  year  was 
in  1854,  when  it  sold  at  £121.  18s.  4d.,  but  in  the  &rst  three 
months  of  that  year  it  sold  as  hish  as  £180.  Its  lowest  limit 
was  in  August  and  October,  when  it  declined  to  £60 

per  ton,  and  the  lowest  average  throughout  the  entire  year 
was  also  in  1843,  viz.,  £G2  per  ton.  In  addition  to  the  supply 
of  tin  by  the  Cornish  mines,  occasional  importations  of  tin  ores 
are  received  from  Bohemia,  Saxony,  and  Malacca,  and  the  richest 
deposits  of  the  metal  known  are  said  to  be  in  the  province  of 
Tenasserim,  on  the  east  side  of  the  Gnlf  of  Martaban,  in  the 
Malayan  peninsula ;  Sumatra,  Siberia,  and  Bolivia  have  also 
mines  of  tin. 

Thr  property  of  tin  imparting  to  copper  when  mixed 
tliPi  owith  various  degress  of  rigidity,  up  to  the  extreme  limits 
of  brittleness,  is  one  of  the  curiosities  of  metallurcy.  That 
two  metals,  each  soft  and  ductile  when  apart,  nnited  together 
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in  TBrions  proportioiiB  should  produce  bronze^  ngid^  yet  tough^ 
ealcalated  to  resist,  for  thousands  of  years,  the  rttvages  of 
tbne>  atmoephere,  and  dimate^  and  also  be  the  means  of 
transTTn'tting  down  to  onr  day  the  charactfM'i*>tic  touches 
of  ancient  aud  mediooval  artists;  that  a  larger  addition  of  tin 
should  produce  sonorous  bells,  hard  and  brittle ;  and  that  a 
further  addition  should  increase  the  brittleness  and  add  to 
the  brilliant  reflectiTe  properties  of  the  alloy  prodnced, 
forming  in  these  latter  days,  the  specula  reflectors  of  the 
telescopes  which  Newton,  Gregory,  Herschel,  Bosse,  and 
A  flams  have  directed  to  the  firmament  on  h\^rh,  penetrated 
the  ethereal  blue,  and  revealed  tlie  appearance  of  the 
surface  of  the  sun  and  mooii,  and  disclosed  systems,  planets, 
and  stars  untU  then  unknown,  in  matter  for  wonder ;  and 
that  two  soft  metals  should  produce  a  hard,  is  an  anomaly 
canons  alike  to  the  initiated  and  to  the  tyro  in  metallurgical 
art* 

IHS  OLD  PBOGfiSS  OJ*  fi£A8S  UASJXiQ. 

As  a  new  generation  has  arisen,  when  brass  is  not  now  made 
as  formerly,  the  two  methods  of  producing  it  will  be  here  con* 
trasted ;  the  old  method  being  first  given,  and  the  process  is 

briefly  described  as  follows The  furnace  used  was  dome-like 
in  its  interior,  its  bottom  perforated  with  draft  holes ;  round 
it?  iTmer  circnm Terence  were  ranged  eight  crucibles;  in  the 
centre  stood  a  larger  "king  pot"  or  crucible;  currents  of 
air  entered  from  bolow  through  the  draft  holes.  The  crucibles 
were  made  of  fire  clay  ;  the  charge  consisted  of  calcined 
calamine  ground  fine,  idso  of  ground  coal.  These  .were 
mixed  together,  and  thereafter  levigated  with  water  in  the 
proportion  of  two  g^ons  to  1  iOlbn.  of  calamine  and  ground 
eonf ;  lOOlbs.  of  calamine  and  iOlbs.  of  ground  coal_,  in  a 
granulated  state,  were  then  passed  through  a  sieve  or  riddle ; 
this,  in  addition  to  GGlbs.  of  copper  reduced  to  a  state  of  bcnn 
or  shot,  cuui^leted  the  charge  lor  the  fui-uucc  named,  and  was 
distributed  m  the  nine  crudUes  j  the  fuel,  about  8ewt.  of 
coal  broken  down  to  cubes  about  three  inches  square,  was 
reduced  by  combustion  to  a  coke  state,  the  cinder  or  coke 
being  carefully  poked  down  between  the  pots,  before  the 
furnace  was  fiTinlly  closed.  To  allow  of  the  fusion  of  the 
copper,  and  interfusion  of  the  calainino  with  it,  ten  or  twelve 
hours  were  required  to  complete  the  melting  of  the  charge.  The 
"king  pot''  was  first  withdrawn,  its  contents  stir^  with 
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a  flat-ended  poker;  the  contents  of  the  snrrounding  pots 
were  then  emptied  into  the  "  king  pot"  and  it  was  replaced  in 
the  furnace.  After  bein<^  exposed  to  tlie  lieut  of  the  furnace 
again,  it  was,  after  being  akimmed,  withdrawn,  and  its  contents 
emptied  into  ingot  momds  formed  of  iron.  If  for  sheet  metalj 
these  were  long  and  flat ;  if  the  metal  wcm  for  re-melting  or 
casting  from^  they  were  of  the  usual  ingot  shape.  BouTton 
states,  as  a  proportion  for  m  iking  brass,  in  his  letter  to  the 
Directors  of  the  New  Birnimgham  Brass  and  Spelter  Comjianv, 
that  two  tons  of  c()])per  and  three  tons  of  prepared  calaimne 
should  produce  three  tonn  of  braisb  ;  and  the  brasshuuao  at 
Forest  Works'  calculation,  quoted  hy  Dr.  Percy,  shows  tiiat 
9cwt.  Iqr.  201b8.  of  shot  copper  and  14cwt.  6qr.  IGlbs.  of 
calamine  produced  14cwt.  Oqr.  Idlbs.  of  good  brass,  and  an 
additional  l(il!)S.  of  "  skimming's "  or  "settlings/'  The  copper 
was  estimated  to  increase  50  per  cent,  in  weight.  Watson 
says,  at  most  of  the  English  brass  works  toUjs.  of  copp(>r  and 
601b8.  of  calamine  obtains  from  GU  to  TOlbs.  of  brass.  I'he 
German  makers  obtained  from  641bs.  of  copper  and  46IbB. 
calamine  and  charcoal  901bs.  of  brass,  and  the  brass  produced 
was  equal  in  weight  to  the  calamine  used.  In  plam  words, 
the  metallic  zinc  was  liberated  from  the  calamine  or  Tnnc  ore 
and  united  with  the  copper ;  the  product  was  called  Calamine 
Brass, 

Another  method  of  producing  sheet  brass  of  very  great 
malleability  was  accomplished  by  placing  alternate  sheets  of 
copper  and  layers  of  calaminej  and  in  mat  position  placing 

them  in  a  suitably  constructed  muffle  ;  exposure  to  heat 
volatisL'd  the  calamine,  whieli  entered  into  the  strnctnre  of  the 
copper,  and  converted  them  into  sheets  of  brass  alike  ductile 
and  malleable. 

Dr.  i*ercy  quotes  an  instance,  iij  his  work  on  Metallurgy, 
in  which  a  large  firm  recently  applied  to  an  establishment  in 
Glamorganshire  for  calamine  brass,  under  the  impression  that 
it  was  superior  to  the  brass  produced  fay  direct  mixture  of 

metallic  copper,  and  metallic  zinc ;  and,  on  authority,  he  gives 
flie  ex])c'ri(  lu-e  of  a  practical  brass  worker  in  Birmingham, 
who  positively  maintained  that  ho  could  distinguish  the 
difference  between  calamine  brass,  and  the  brass  now  made 
by  direct  mixture,  in  the  peculiar  appearance  of  its  polished 
Burfihce.  If  the  former  is  superior,  it  appears  a  matter  worthy 
of  investigation  what  property  has  the  calamine  in  its  crude 
state,  whieli  is  lost  in  distillation,  or  in  its  conyersion  into 
metallic  zinc  t    Wo  arc  accustomed  to  consider  that  all  dis- 
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tOled  pirodaots  are  the  purest^  and  henco  good  copper  and 

par©  metallic  zinc  should  produce,  at  lea«t,  equally  good  if 
not  superior  brass  to  the  calamine  brass  of  days  gone  by. 
Tf  the  latter  is  superior,  surely  the  advanced  metallurgical 
knowledge  of  to-day  could  settle  the  matter  and  tell  us 
wherein  its  superioritf  consisted  ? 

THI  MODIBH  PB0CXS8  OV  BSA68  MAKIKO. 

The  modern  method  of  brassmaking,  by  the  direct  mixture 
of  copper  and  metallic  -/inc,  and  by  which  brass  is  now  pro- 
duced, is  practised  as  Ibilows  : — The  furnace,  built  with  fire- 
bricks, is  ten  or  twelve  inches  square,  and  about  twenty-four 
inches  deep—the  bottom  is  fomied  of  irbn  bars — a  space 
between  each  is  left  sufficient  to  admit  of  a  draft  of  air.  ^e 
ftiel  is  coke— 'tbat  produced  in  gas-house  retorts>  and  called 
eofb  coke,  is  commonly  used  in  Birmingham.  The  crucibles  are 
formed  of  Stourbridge  clay.  An  attempt  has  recently  been 
made  to  introduce  Plumbago  crucibles,  but,  with  the  exception 
of  one  or  two  houses  in  the  trade,  they  have  not  found  favour. 
The  furnace  being  hghted,  the  crucibles  toasted,  so  as  to 
depriye  them  of  any  moisture,  are  placed  in  the  fbmaoe,  and 
ihen  packed  round  with  coke — the  ingot  or  tile  copper  is  in- 
troduced, when  melted  the  zinc  is  cautiously  dropped  in,  and 
its  intermixture  with  the  copper  facilitated  by  means  of  stirring 
with  an  iron  rod  or  poker.  After  remaining  a  limited  ]K'riod 
to  facilitatt;  the  complete  mixture  of  the  two  motal.s,  the 
crucible  is  withdrawn,  and  its  contents  poured  into  ingots, 
or  moulds  of  sand.  It  will  be  understood  that,  by  a  series  of 
limited  mixings,  there  may  be  differences  in  colour  in  the 
articles  produced  at  the  different  heats''  or  pourings,  and 
this,  in  large  houses,  is  remedied  by  mixing  a  considerable 
quantity  of  metal,  pouring  it  into  ingots,  and  storing  it  for 
future  use;  the  re-melting  improving  the  homogenity  of  the 
mixture  or  brass.  It  may  bo  remarked,  that  should  the  metal 
be  too  long  exposed  to  the  beat  of  tihe  furnace,  the  zinc  flies 
off  in  the  form  of  minute  white  flakes ;  the  peculiar  light 
which  illumines  the  interior  of  a  brass  casting  shop  when 
the  pouring  operation  is  going  on,  is  caused  by  the  combustion 
of  the  zinc — this  causes  a  loss  in  tlio  weight  of  met;d  produced, 
and  an  allowance  is  therefore  made  to  the  casters  for  loss  of 
metal  of  from  41b.  to  61b.  per  cwt.  In  thin  ornamental  cast- 
ings, where  the  metal  requires  to  be  poured  hot,  in  order  to 
flu  all  the  intricacies  of  tiie  moulds^  the  loss  is  greater  than 
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in  heavy  casting's,  when  the  metal  does  not  require  to  be 
run  into  tlic  moulds  at  so  higb  n  temperature. 

Having  entered  into  and  discussed  the  early  history  of 
brass^  the  introdaetion  of  Us  manufacture  into  England^  down 
to  its  localiflation  in  Biimingham,  noted  the  eonrcee  of  supply 
of  the  raw  material,  and  contrasted  the  Old  and  New  processes 
of  Brassmakiug,  the  trade  or  manufacture  as  now  conducted 
will  be  entered  upon,  and,  as  far  as  possible,  the  introduction 
of  the  improvements  in  monufacture,  and  the  periods  when 
these  were  introduced,  with  the  rise  and  progress  of  the  new 
separate  divisiona  of  the  mannfactnre  stated  down  to  the 
present  time.  The  earliest  index  or  guide  to  the  state  of  the 
brass  trade  is  to  bo  found  in  Pearson's  Trade  Directory  of  the 
year  1 777 ;  in  which  will  be  found  only  the  general  divisions,  of 
Brass  Founder,  Bell  and  Cock  Founder,  and  Brass  Candlestick 
Maker.  There  is  no  doubt  but  tlio  makers  of  all  kinds  of 
brass  articles  were  designated  Brass  Founders,  without  re- 
gard to  specialties.  The  divisions  which  now  e^st  arose  from 
the  then  mannfactmiers  selecting  some  specialty  which  they 
considered  they  were  most  snocessfol  in  producing^  and  whicn 
paid  them  best. 

The  increasing  demand  for  brass  article-',  consequent  on 
the  advancing  refinements  of  the  period,  the  growing  wants  of 
society,  and  the  practical  ajjpHcation  of  scientiiic  discovery—- 
as  in  the  introduction  of  lighting  by  gas — operated  in  ex- 
tending old  branches  of  the  mannfactnre,  and  in  originatinfl^ 
new,  until  it  reached  the  position  it  now  holds  as  a  specifu 
local  industry  with  all  its  various  ramifications.  In  some 
of  the  leading-  esfnblishments  of  the  present  day  General 
and  Stiimped  Brassiuundry,  tlie  manufacture  of  Gas  Fittings, 
Metal  Rolling,  Tube  Making,  and  Wire  Drawing  are  united; 
in  others  Cock  Founding  and  the  manufacture  of  Plumbers' 
Brassfoundry  is  practisef  Cabinet  Brass  Founders  are  not 
unfrequently  the  manufiicturers  of  General  Brass  foundry. 
Stamped  Brass  Founders  are  Cornice  King  Makers,  and 
unite  also  the  production  of  Cornice  Polos,  all  brass  or 
partially  covered.  Metal  manufacturers,  in  addition  to  the 
production  of  Sheet  Brass,  are  not  unireuuently  Tube 
makers,  and  produce  Brass  and  Copper  Wire.  ManuiBtcturers 
of  Yellow  Metal  Sheathing  are  producers  of  Ships*  Bolts,  Nails, 
and  Brass  Wire.  Lamp  makers  of  the  past  half  centuiy  were 
also  makers  of  Small  Bronzes,  or  rather  Bronzed  articles  ;  the 
original  Lamp  ^lanufacturers  have  been  absorbed  into  or  are 
now  engaged  in  the  manufacture  of  Gas  Fittings.  The  divisions 
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of  the  brass  trade  will^  boweYer^  be  most  satisfikctorily  dealt 
with  as  follows^  imder  the  heads  of— 

1.  Brass  Casters. 

2.  Cabinet,  Bell,  and  General  Brassfoundry. 

3.  Cock  Making  and  Plumbers'  Brassfoundiy. 

4.  Stamped  BrassfoQndry,  Finished  and  in  the  Bough. 

5.  Rolled  Brass^  WirOj  and  Sheathing. 

6.  Tube  Making. 

7.  Lamp  Making. 

8.  Gas  i?'ittmL''«. 

9.  Naval  Bra^dibundry. 

Two  processes  involved  in,  and  common  to  the  majority  of 

the  departments  of  the  finished  brassfonndry  mannfactnre 
require  description,  before  entering  on  the  consideration  of  the 

l^cialties  of  each  division. 

The  first,  that  of  Designing,  Modelling,  and  Pattern  making; 
the  second,  that  of  Casting ;  the  former  necessitating  a  know- 
ledge of  ornament,  the  power  of  representing  in  relief  in 
plastic  material  the  design  prodaoed  on  the  paper  by  the 
designer,  down  to  the  reproduction  of  certain  definite  forms 
of  portions  of  the  design  of  a  plain  character,  as  round  or  square 
and  other  shapes,  forming  connections,  the  patterns  for  which 
can  be  produced  by  the  lathe,  or  by  means  of  files  or  other 
tools. 

The  process  of  Casting  involves,  on  the  contrary,  no  artistic 
skill,  but  simply  care  in  ordinary  works,  and  ingenuity  in 
the  production  of  the  moulds  for  what  are  called  ''cored'' 
castings,  relief  and  shadow  is  produced  by  undercuttings, 
as  in  figures,  &c. ;  with  these  exceptions,  casting  is  a  simple 
mechanical  operation. 

The  modus  qpermuii  in  each  is  as  follows - 

DXSIQNINQ,  MODELLINa,  AUD  FAITEBN  MAKIHO. 

At  the  foimdation  of  the  rnoduotion  of  all  works  of  an 
ornamental  kind  in  brass,  lies  the  desi^,  which  should  be  pure 
in  whatever  style,  fit  for  the  purpose  mtended  as  r^pftrds  use, 

and  good  in  construction.  Tr  plm'u  words,  the  ornamentation 
should  grow  out  of  the  construction.  Weight  of  metal  is  an 
important  consideration  in  the  cost  of  articles  to  be  produced  in 
great  numbers,  as  in  the  staple  bi*assfoundry  of  Bii'mingham. 
Where  no  work  of  an  ornamental  kind  is  introduced  on  an 


Digitized  by  Google 


270  DBBIOHXVO^  KOOnJJNO,  AND  PATTIBH  XAKINO. 

article,  the  latbo,  vice,  and  rnsp,  or  file,  will  iu  gc  lu  i  al  suffice 
to  accomplish  a  first  model,  from  which  the  crude  pattern  is 
produced.  A  oast  is  taken  from  the  ornde  pattern^  whibb 
IS  carefnlly  tamed  or  filed  up,  and  a  permanent  pattern 
is  made  therefrom,  which  serres  to  produce  thousands  of 
casts.  In  patterns  of  an  ornamental  kind,  the  work  is 
necessarily  more  complicated  find  diflScult ;  it  involves  the 
taste  of  the  Designer,  tlie  skill  of  the  Modeller,  and  the 
careful  and  intoUigont  labour  of  the  Kepairer  and  Chaser.  The 
designer  havinff  been  put  in  possession  of  a  knowledge  of  tiie 
artide  required^  its  style,  dimensions,  and  the  purposes  it  is 
destined  to  serve,  proceeds  to  draw  the  design  on  paper  of  the 
work  intended;  if  satisfactory,  the  structural  parts  of  the  work 
are  made  up,  or  slionld  be,  after  which  the  modenev  ]irocecds  to 
model  the  oniiuuental  ])arts,  and  this  lie  does  in  plastic 
material,  as  wax,  or  pipe  clay.  French  modellers  prefer  the 
latter  material,  aa  bein^  more  freely  and  expeditiouslj  worked; 
the  wax,  or  clay  is  wonced  npon  with  boxwood  tools  of  various 
forms,  and  the  details  of  leaves,  flowers,  and  fignreB  are 
produced  thereby.  From  the  wax,  or  clay  model,  a  cast  is 
taken  in  either  lead  (>v  bva^s — \vhich  the  " repairer*'  trims  up 
or  corrects — it  is  then  j)asseti  into  the  hands  of  the  "riftter, 
who  carefully  goes  over  all  the  surlace  with  his  small  variously- 
shaped  and  bent  riffles  or  files ;  all  correctionB  being  made,  tne 
chaser  imparts  texture  with  his  chasing  tools,  as  mattings,  the 
veins  of  leaves,  the  centre  -  >f  flowers,  the  hair  on  figures,  where 
introduced,  and  the  other  details.  All  patterns  of  this  kind 
are  made  of  brass,  the  metal  bein^  hard  is  better  suited  to 
preserve  the  minute  details  already  named.  Snch  ])atterus  are 
exceedingly  valuable,  and  the  stock  of  these  of  an  ornamental 
kind  in  the  pattern  rooms  of  the  leading  manufactories  in 
the  lamp,  gas  fitting,  and  ornamental  brassfoundry  trade,  in 
many  instances,  in  value,  may  be  estimated  at  from  £1,000  to 
£6,000,  the  amounts  named  imperfectly  and  inadequately 
represent  their  value.  The  cost  of  a  set  of  patterns  for  an 
ordinary  wrought,  or  cast  gas  pendant  or  chandeHer  will 
reach  not  less  than  from  £15  to  £25,  others,  more  expensive, 
to  £50,  and  even  more.  Other  patterns  cost  less,  or  more,  in 
proportion  to  the  greater  or  less  amount  of  work  introduced. 
In  the  production  of  such  patterns,  there  is  a  considerable 
amount  of  risk,  as  some  objects  in  the  best  taste  in  design  are 
rejected  for  others  more  flashy  and  attractive.  It  is,  however, 
satisfactory  to  record  that  thovc  is  evidence  of  the  growth  of  a 
refined  taste  among  English  purchaiiers,  and  that  such  articles 


Digitized  by  Google 


FBOOlfiS  or  BB488  CAflTIKO. 


271 


as  show  purity  of  design  are  more  certain  of  sale  now  than 
thov  wore  some  fifteen  or  twenty  years  ago.  Dosigncrs  and 
niodollers  realise  vai'ious  salaries  or  wages,  from  £2  to  Lb  per 
week^  and  higher  according  to  abilitj. 

A  class  of  artists  now  eziats^  unoonnected  with  esta'blisli- 
ments,  who  design  and  model  for  brassfonndera,  &o*,  who  do 
not  keep  designers  or  modellers  on  their  premises ;  the  class 
alluded  to  reeeive  the  instructions  of  the  manufacturer,  make 
the  design,  and  supply  the  models  at  a  fixed  sum.  Chasers 
and  repairers  realise  from  30s.  to  bOs.  per  week.  Pattern 
makers,  who  prepare  the  patterns  for  the  caster,  and  make 
plain  patterns  of  the  oonnecting  portions,  produced  in  the 
bthe,  or  by  means  of  file  and  vice,  are  well  paid — their  wages 
vary  from  30».  to  60».  per  week.  Good  pattern  making  lies  at 
the  root  of  the  snccessfol  manu&ctnring  of  Brassfoundry  of 
whatever  kind. 

Following  the  natural  order  of  tlu^  ]»ro<lue1  ion  of  ai-ticles  in 
brass,  the  process  of  Casting  will  now  be  brieily  described,  and 
the  special  processes  which  distingnish  the  seyeral  departments 
of  the  trade  will  be  described  under  their  respectire  sections  or 
divisions. 

FBOCBSS  07  CASTXNO^  BRASS  CASUBBS^  AND  CASIBBS  FOB  HIEE. 

In  the  various  manufactures  of  the  brass  trade,  after  the 
preparation  of  the  patterns,  the  moat  important  is  that  of  the 
caster.  Of  Brass  Casters  and  Casters  for  Hire^  who  may  be 
called  Brass  Castings  Manufacturers,  there  are  not  fewer 
than  forty-two  in  the  town  (totally  independent  of  manu- 
facturers or  manufactories  of  finished  brassfoundry),  who 
practise  casting  as  a  separate  department  of  the  brass  trade. 
They  either  supply  the  castings  at  so  much  per  hundred- 
weight, if  the  metal  is  supplied,  or  the  castings  at  so  much 
extra,  including  the  price  of  the  metal.  The  patterns  are 
supplied  by  the  smaller  braflsfounders,  who  do  notlceep  casters 
and  who  require  the  castings.  The  price  for  casting  varies  per 
hundredweight  according  to  the  character  of  the  patterns. 
Ist,  from  ordinary  patterns,  wliich  can  be  readil)^  cast,  are 
easily  removed  from  the  sand,  and  are  distinguished  by  the 
title  of  Common  Castings  ;  2nd,  from  patterns  which  are 
called  wi'ought,  i.e,  of  an  oruameutal  character,  as  foliage  and 
scroll  work,  the  mould  &ced  on  one  side  only,  the  metal  of 
snperiofr  quality,  the  sand  impressions  or  moulds  from  which 
are  "  feiced"  or  dusted  with  duwooel  powder  (wood  charcoal), 
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in  order  to  secure  detail^  and  are  diatin^piished  as  Single-faced 
Common  Fine  Castings ;  3rd,  to  castmgs  of  a  flim^  kind, 
but  with  work  on  both  sides,  which  requires  both  halves  of 

the  mould  to  be  faced ;  and  4th,  Cored  castingfs,  the  patterns 
of  which  are  so  undercut  as  to  require  a  number  of  what  are 
called  "false  cores,"  or  pieces  of  sand  bniU  up  or  made  to  be 
easily  removed  from  the  mould,  in  order  to  get  out  the  pattern, 
which  cores  are  replaceable  thereafter  in  the  mould.  This  kind 
of  moulding  involTes  skill  on  the  part  of  the  moulder,  and  its 
complicateaGharaoter  will  be  best  understood  by  the  examina- 
tion of  an  uncleansed  cast  of  a  plaster  figure  where  all  the 
markings  show  tho  several  pieces  of  the  mould  not  scraped 
off,  and  would  indicate  what  are  "  false  cores in  a  brass 
casting. 

The  operation  of  Casting  and  Moulding  may  be  briefly 
described  as  follows.  The  appliances  are,  a  sand  trough, 
firee,  good,  and  fine  sand,  oast  iron  or  wood  moulding  frames 

or  boxes,  fitted  together  in  two  parts,  moulding  boards,  clamps 
to  hold  the  boxes  together  when  closed,  furnaces,  Stourbridge 
clay  or  plumbago  crucibles,  and  ovens  to  dry  cores,  l^e 
process  of  moulding  consists  in  filling  the  first  half  of  tlie  box 
with  sand ;  when  filled,  the  patterns,  if  flat,  are  simply  laid 
on  the  sorface ;  if  circular,  tiiey  are  driven  in  to  half  their 
diameter;  dry  parting  sand  is  dusted  all  over  the  surfiu»  of 
the  first  half  of  the  box ;  this  is  in  order  to  separate  the  two 
halves  of  the  box  more  readily  ;  the  upper  half  of  the  box  is 
then  dropt  on,  and  is  held  there  l)y  dowels.  The  sand  is  then 
filled  in  and  beaten  down  ;  a  moulding  boai'd  is  placed  on  the 
back,  the  box  separated  (which  is  easily  done  owing  to  the 
parting  sand) ;  the  patterns  lifted  out,  "  gets,''  or  connections 
are  formed,  by  cutting  away  the  sand  and  connecting  these 
with  the  appertures  of  the  box  provided  for  the  introduction 
of  the  metal.  The  mould  is  then  dusted  over  with  "  bean  " 
flour,  dried  when  necessary,  the  two  parts  or  halves  of  the 
box  closed  together,  and  held  in  that  position  by  clamps; 
the  melted  metal  is  poured  in,  and  a  perfect  copy  of  the 
original  pattern  or  model  is  produced.  Li  fine  casting,  the 
mould  is  dusted  over  with  ^'loarn''  or  fine  sand,  thereafter 
with  wood  charcoal  powder;  it  is  then  placed  over  the  pattern 
again  and  beaten ;  the  fine  sand  and  charcoal  powder  copies 
sharply  all  the  detail  of  chasing  and  minute  markings  in  the 
pattern.  Cored  casting  is  a  more  complicated  operation,  as  it 
will  be  readily  understood  that  where  draperies  with  their  folds 
and  underouttings  are  introduced,  on  the  attempted  removal  of 
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tHe  pattern  or  model,  the  portions  of  sa&d  which  fill  these  would 
be  torn  away ;  this  must  be  dealt  with  and  prevented.  In 
order  to  avoid  the  breaking  away  of  the  sand,  the  moulder 

ho«  to  form  small  pieces  of  sand  into  portions  or  corea,  whicli 
he  can  remove ;  a  great  number  of  "  false  cores  "  have  to  be 
made  in  some  castings,  lliese,  as  has  already  been  stated, 
require  to  be  so  formed  that  they  can  be  removed  before  the 
model  is  withdrawn^and  require  to  be  replaced  before  closing  the 
mould  or  box.  As  the  looseness  of  any  one  of  these  "  cores  '* 
would  spoil  the  casting,  the  cores  require  great  skill  in  formation 
and  placiTif^.  Moulding  from  an  ordinary  process  is  in  this 
kind  of  moulding'  elevated  into  tlic  coutines  of  art,  nnd  is  con- 
sequently an  expensive  operation;  thus,  while  common  cast- 
ings, metal  included,  at  present  can  be  purchased  at  ll<i. 
per  lb.,  single  and  doable-faced  castings  Is*  Sd»  to  1«.  4d.  per  lb., 
cored  castings  cannot  be  had  for  less  than  from  2$,  6d,  to  d«. 
per  lb.,  and  then  not  of  the  most  complicated  character ;  but 
the  extra  cost  of  "  core  "  castings  is  more  than  compensated  for 
by  the  shadows  produced  from  the  nndercnttings,  and  the 
artistic  character  in  consequence  imparted  to  the  work,  if  the 
model  has  been  artistically  executed.  The  metal  used  for 
articles  of  common  brassfoundry  is  of  an  inferior  kind,  made 
from  yarious  kinds  of  scrap  brass  collected,  re-melted,  and 
poured  into  ingots.  A  higher  class  of  metal  for  better  class 
articles  is  made  from  copper,  two  parts ;  zinc,  one  part.  The 
best  work  is  produced  from  a  mixture  of  three  parts  copper 
and  one  of  zinc.  The  rich  red  metal  of  which  best  gas  fittmgs 
and  other  works  of  an  ornamental  character  have  been  made 
recently,  contains  a  greater  proportion  of  copper  of  "  best 
selected quality  in  proportion  to  the  sine.  A  very  small 
proportion  of  lectd  improves  brass  for  working  by  turning  or 
filing. 

Immense  quantities  of  a  species  of  money,  known  aa 
"  Manillas,'^  were  at  one  time  produced  in  l^rrningham  by 
casting.  It  clojr^ely  resembled  an  object  fijrurt-ci  in  Knigrht's 
Pictorial  England  (a  species  of  ring  money),  aud  was  exported 
to  the  Spanish  settlements  on  the  New  and  Old  Calabar,  and 
the  Bonny  Rivers  in  Africa.  In  addition  to  that  produced  in 
this  town,  it  was  largely  manufactured  by  the  Bristol  house  of 
Harfords,  and  by  the  Cheadle  Company,  and  was  cast  of  a 
metal  composed  of  copper,  with  a  very  largo  proportion  of 
lead  ns  an  alloy^  and  hardened  by  arsenic.  In  an  evil  hour, 
however,  a  very  sharp  trader,  not  a  little  unscrupulous,  ani- 
mated by  tke  desire  to  get  speedily  rich,  conceived  the  brilliant 
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idea  of  producing  these  objects  in  cast  iron,  and  coppering 
them  over  by  the  electro  deposit  process.  On  their  arrival  at 
their  destiuation  the  doception  was  at  once  detected^  the 
"  Manilla  "  rejected,  aud  they  now  lie  bulked  up  hy  the  side 
of  the  Afiricaa  rirer  where  they  were  disemlNnrked,  are 
"  taboo  "  to  ihe  Afiricana^  and  remain  a  standing  monument, 
not  to  the  honour  and  probity  of  the  exporter  by  whom  they 
were  sent  out.  Thi?  irnve  the  quietus  to  the  manufacture  of 
"Manilla"  money  in  iiirming'ham  until  very  recently,  when 
the  manufacture  has  been  recommenced  by  Mr.  Tlr  >inai  Home, 
in  consequence  of  orders  received  for  limited  cjuanULiea.  Once 
taikeo  in/howerer,  the  "  darkies  were  not  to  be  done  a  seoond 
inne ;  with  the  order  came  the  sable  mint  master  **  of  the 
tribe,  who  examined  every  example,  rejecting  those  which 
were  not  satisfactory.  No  mean  idea  of  the  quick  perception 
of  these  semi -sa varies  will  be  gathered  from  the  fact,  that  a 
few  examples,  slightly  different  in  composition  (which  a  Bir- 
mingham man  would  have  passed  over),  and  which,  externally, 
formed  no  contrast  to  the  bulk  accepted,  were  at  once  thrown 
to  one  side,  with  an  erpressiTO  Ugh  !  "  from  the  examiner. 
"  Manillas/*  alter  being  cast,  were  simply  shaken in  a 
revolving  barrel  ,  in  f>rflpr  to  remove  the  «fiTid  from  the  exterior, 
and  to  give  an  approximate  degree  of  brightness,  by  a  process 
generally  adopted  to  brighten  iron  chain.  Two  other  kinds  of 
cast  money  were  also  made  in  the  town,  the  destination  of 
which  was  not  clearly  known;  the  one  called  "  Cock  Money/' 
from  the  figure  of  a  chanticleer  being  introduced  on  one  side  ; 
the  other  a  coin  also  with  a  square  hole  in  the  centre,  and 
with  Chinese  characters  surrounding  it. 

The  specialties  which  distinguish  the  several  divifiiona  of 
the  brassfoundry  manufacture  will  now  be  discussed. 

2.— CABDnr,  BXIL,  AND  OINlRiL  BSAMlODnPBT. 

The  manufactures  of  Cabinet,  Bell,  and  general  Brass- 
foundry,  in  the  larger  houses  engaged  in  the  production  of 
brass  work  of  the  varieties  named,  are  frequently  produced 
unitedly  in  one  establishment.  Cabinet  brassfoundry  embraces 
the  manufacture  of  all  such  articles  in  brass  as  are  used  by 
cabinet  makers  and  carpenters  in  works  exeoated  by  them* 
These  articles  may  be  indicated  by  the  following  condensed 
enumeration  : — Castors,  hinges,  bolts,  table  fastenings,  latches, 
handles  of  all  kinds,  door  knobs  and  knockers,  hat  aud  coat 
hooks^  pulleys  of  various  kinds^  blind  mountings^  blind  racks^ 
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sash  lifts>  window  fastenings^  tassel  add  Venetian  blind  liook% 

picture  ring^s,  sconces,  lamp,  g^in,  and  otlier  hooks,  rmd  an 
infinitude  of  articles  in  use  for  furniture  and  carpentry  pur* 
poses  made  of  brass. 

In  Bell  Furniture  Brassfoundry  all  appliances  are  included 
w\u(k  are  used  in  bell  hangings,  as  leyers^  slides,  qoadrants^ 
sunk,  push,  and  other  pulls,  to  give  motion  to  the  wires,  a&d 
oommunicate  with  the  bells ;  also  common  cranks,  which  driye 
into  the  wall  with  spikes,  and  others  of  a  more  expensive 
character  on  plates  to  suit  interual  aud  external  angles  ;  also 
mortise,  pillar,  wheel  and  chain,  aud  spriug  purchase  cranks. 
The  latter  varieties  were  more  in  fashion  when  the  descending 
ribbon  or  rope  was  used,  when  the  wires  were  seen,  than  now^ 
when .  they  are  concealed  in  tubes  inserted  in  the  wall. 
The  bell  carriages  to  which  the  bells  are  fitted  are  made,  and 
all  the  etceteras  used  in  bell  haugiug,  with  the  exception  of 
the  wire  and  tubes  already  named,  which  it  is  not  the  province 
of  this  department  of  the  trade  to  produce. 

General  Brassfoundry  may  be  said  to  embrace  all  articles 
in  brass  not  included  in  the  above,  nor  in  the  other  depart^ 
ments  of  the  trade  to  be  hereafter  treated  The  artides 
which  may  properly  be  enumerated  as  forming  the  staple 
articles  of  general  brassfoundry,  are  railings  of  various  kinds, 
as  those  for  desks,  balustrades  for  staircases,  picture  and  hat 
rods,  screen  poles,  banuer  arms,  fireguards,  window  guards, 
wiiiduw  fittings  lor  drapery  pui  poftes,  and  other  articles  of  a 
special  kind,  made  in  small  quantities^  and  lor  special  purposes. 
The  production  of  the  latter  dass  of  work  invoms  the  employ- 
ment  of  a  better  class  of  workmen. 

As  it  is  believed  that  the  manufiusture  of  articles  of  cabinet 
•  brassfoundry  lay  at  the  root  of  the  brass  trade  in  Birmingham, 
a  glance  will  be  taken  at  n  few  of  the  leading  improvements 
therein.  It  may  be  affirmed  that  all  articles  produced  at  an 
early  period  of  the  introduction  of  the  manufacture  were  much 
more  substantial  and  heavier  than  they  now  are,  and  the 
patterns  of  a  less  ornamental  charactor.  Competition  has 
reduced  the  prices,  improved  the  external  appearance,  but, 
as  a  consequence,  has  rendered  them,  as  a  rule,  less  able  to 
resist  ordmnry  wear  and  tear.  The  tendenov,  however,  is  now 
towards  articloa  of  a  better  kind,  if  we  exce[)t  such  as  are  sup- 
plied for  the  "  slaughter*'  furniture  trade  of  London.  In  lock 
furniture^  shutter  latches,  and  cupboai'd  turns,  the  knobs  of 
these  were  originally  cast.  They  are  now,  aud  hare  been  for 
upwards  of  forty  years,  mised  from  BaA  discs  of  sheet  metal 
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tha  oonTersion  from  a  flat  diso  of  metal  bein^  effected  by 

means  of  raising;  tools  worked  in  a  pres.«<j  wlncli  pT^flually 
renders  the  flat  disc  inoro  convex,  nntil  it  rcaclies  the  knob- 
like form.  Tliu  partially  formed  knob  is  then  placed  in  a  tool 
in  connection  with  the  cast  neck,  round  which  a  groove  has 
been  turned.  The  action  of  the  press  end  tool  compresses 
the  metal  of  the  partially  formed  knob  into  the  groove  of  the 
cast  neck>  when  it  is  complete  and  ready  to  be  finished  in  the 
ordinary  way.  Recently,  some  excellent  cist  ornaTnental  door 
knobs  have  been  introduced  of  a  very  substantial  kind  since 
the  taste  for  china  and  glass  mortise  furniture  has  sensibly 
declined. 

The  adaptation  of  CShina  in  connection  with  braas>  to  the 
pnrposes  named,  appears  to  have  been  introduced  in  1844,  by 
Harcourt  Brothers;  the  china  was  procured  from  mann&oturers 

of  china  nnd  earthenware  in  the  Potteries,  and  monnted 
by  the  brasstbnnders.  This  nvMtnting  suggested  vnrxius  in- 
genious methods  for  adapting  nnd  securing  the  knobs  to  the 
spindles,  and  regulating  them  to  the  thickness  of  doors— 
which,  up  to  the  period  of  the  introdnction  of  the  china  knobs, 
appears  to  have  been  but  little  thought  of,  or  attended  to.  The 
application  of  china  as  Boses  and  Knobs  to  Bell  Levers,  followed 
as  a  consequence.  It  was  then  applied  to  form  the  terminal 
knobs  or  ornaments  of  Hat  and  Coat  Hooks,  and  tor  various 
purposes  for  which  it  was,  and  was  not  fitted.  iSo  great 
appeared  the  demand  for  china  fittings  in  connection  with 
brass,  tbat  one  firm  in  the  cabinet  brassfonndry  trade  (Messrs, 
Whitehoose)  started  the  manufacture  of  china  and  earthen* 
ware  in  this  town  with  special  reference  to  articles  of  the 
class  named  ;  (in  all  probability  the  china  bowl  or  wheeled 
castor,  invented  by  J.  B.  Geitliner,  and  popularly  known  as 
Cope  nnd  Collinson^^,  was  suggested  in  couse(]ueuce  of  the 
general  use  of  china  iu  brassfoundry).  Glass,  for  the  purposes 
named,  i.e.,  door  fittings  and  bell  fittings,  never  reached  the 
demand  of  china  and  earthenware — this  arose,  in  all  pro* 
bability,  from  its  cost  and  difficulty  in  mounting  it. 

AVith  the  more  general  extension  of  the  process  of  iTibc- 
drawiug  and  solid  tstuir  rod  making,  the  manufacture  of 
coat  and  hat  hooks,  considerably  changed  from  being  cast, 
and  are  now  chiefly  made  oi  tube,  or  their  stems,  if 
straight,  were  formed  of  iron,  with  brass  cover,  or  of  the  same 
material  as  ordinary  cased  stair  rods.  When  of  bent  or  carved 
form,  the  tube  is  easily  converted  into  the  approved  shape ;  and 
the  ease  with  which  tube,  whether  plain,  twisted,  or  ornamental. 
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€ui  now  be  procured,  gives  the  articles  In  coimeetion  with 
ornamental  fafMsk-platea  and  knobs  a  very  mucb  more  attractive 

character  as  regards  appcarnnce,  while  they  may  be  said  to 
be  equally  useful,  nlways  providing  that  the  tnbe  is  not  too 
light,  and  the  solderiiig's  or  attacbment  of  the  tube  to  the 
back-plate  are  good,  while  the  price  is  proportionately  lower 
than  the  former  solid-cast  articles — some  of  which,  howeyer^ 
are  still  made,  of  a  more  ornamental  kind,  for  the  better  class 
of  bnjers.  One  leading  manufacturer,  in  his  pattern  book, 
has  eticrraved  120  different  patterns  of  hat  and  coat  hooks. 
Witlnu  the  last  few  years,  a  class  of  articles  lias  been  in- 
troduced, viz.,  portable  wardrobe  hooks  or  yokes,  \vbieh  have 
deservedly  commanded  a  large  sale;  they  are  used,  as  tlie  name 
iudicatet*,  for  the  suspension  of  dresses  in  wardrobes,  or  against 
the  walls  of  dressing-rooms,  &c» — the  frames  of  these  are 
chiefly  made  of  tnbe,  plain  or  ornamental ;  the  arms  which 
project  when  in  use,  are  cast,  and  terminate  with  china  or 
ornamental  cast  brass  knobs.  Very  attractive  long-grip 
door  handles  are  also  pmduced  by  the  introdnction  of  orna- 
mental tube,  associated  with  ornamental  cast  back- plates. 
Various  ingenious  mechanical  arrangements  have  also  been 
applied  to  blind  mountings,  for  attachment  to  rollers  of  wood ; 
but  in  point  of  cheapness,  without  reference  to  durability, 
the  roller  blind  roonnting  of  Loach  and  Clarke,  made  out  of 
aheet  metal,  with  iron  pins  to  move  in  the  brackets,  rivetted  in, 
commanded  a  ver\^  Inrpre  sale;  and  the  principle  of  the  wedj-o, 
as  applied  to  nick  pullevs,  introduced  by  the  same  manu- 
facturers, was  recognised  on  its  introduction  by  an  equally 
extensive  demand. 

In  this  article  of  rack  pulleys,  a  considerable  amount  of 
small  inrentive  skill  has  been  expended.  The  moyeable  Irattie 
or  carriage  into  which  the  pulley  for  the  cord  is  fitted,  has 
been  worked  in  a  variety  of  ways,  in  order  to  tighten  the  cord. 
It  has  been  held  bv  springs,  moving  down  a  strnin-ht  ratchet  or 
rack  on  each  side  ;  it  hits  been  attached  to  a,  <trij)  of  metal, 
and  passed  through  a  staple  and  held  in  its  place  by  a  thumb- 
screw ;  it  has  been  mounted  on  a  frame,  which  was  raised  and 
depressed  by  turning  the  knob  or  button  attached  to  a  screw, 
as  it  revolved,  the  carriage  with  the  pulley  being  moved  up  and 
down  the  screw;  the  pulley  has  been  worked  by  being 
attached  to  a  rod,  wbieli  worked  in  a  cylinder,  containing 
a  spiral  spring,  and  operated  on  the  piston-b'ke  nrrangoment 
to  which  the  piilley  wa«j  a+tached,  intended  to  keep  tlio  cord 
of  the  blind  tense.     W  hile  there  were  various  methods  of 
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production  tried,  up  to  the  year  1823  nil  wer^  cast.  In  that 
year,  Mr.  Thomas  Hornc,  sen.,  patented  a  method  of  making 
rack  pulleys  from  sheet  metal  — on  which  the  ratchet  teeth  were 
rolled  in,  or  indented,  m  the  process  of  rolling  the  metal. 
In  this  TBiriety,  the  teeth  were  placed  in  the  centre  of  the  back, 
and  one  spring  only  was  required  to  be  attached  to  the  back 
of  the  pulley  carriage;  then  followed  a  host  of  rack  pulIieSj 
produced  by  stamping,  in  1 8 1 A ;  the  production  of  certain 
parts  of  rack  pulleys,  by  weans  of  the  draw  bench^  being 
introduced  by  the  Messrs.  ilaicourts. 

A  very  clever  application  of  ball  and  socket,  to  looking 
glass  movements^  was  made  by  J.  B.  Geithner;  it  has  the 
merit  of  working  smoothly,  and  has  quite  taken  the  place  of 
screw  pins,  which  strip  and  refuse  just  when  they  are  wanted 
to  retain  the  glass  at  the  desired  angle  ;  this  arrangement  has 
been  applied  extensively  and  successfully  to  other  purposes. 

The  making  of  castors  for  furniture  purposes  absorbs  a 
considerable  amount  of  labour  in  the  cabinet  brasslouadiy 
trade;  formerly,  these  were  of  a  more  obtmsive  diaracter 
than  tiiey  now  are.  In  the  old  days  of  pillar  and  claw  tables 
and  ottnred  out  sofa  le^,  castors  were  prominent  objects  and 
decorations  of  the  pieces  of  furniture  in  which  they  were 
introduced.  As,  however^  fashiniT^  change  in  furniture  as  in 
other  things,  this  form  of  castor  has  trono  out,  and  even  repre- 
sentations of  them  have  been  withdrawn  from  the  pattern 
books  of  cabinet  brassfonnders^  with  one  or  two  exceptions, 
as  leading  articles  of  mann&ctnre.  The  sockets  of  the  castors 
named  projected  ont  horizontally;  ornamental  examples  of 
this  form  of  castor  represented  lions'  paws,  Corinthian  leafage, 
&c.,  &c.  ;  in  others,  they  sim]>lv  hnvo  the  moulding,  vvorkod 
on  tlie  wood  of  the  claw,  and  served  as  its  termination;  the 
horn  and  bowl  worked  below. 

Of  the  ordinary  round  or  now  rarely  asked  for  sqoare 
socket  castor,  the  former,  particularly,  are  still  made  in  large 
quantities.  The  present  taste,  however,  in  best  fmnitnre  is  to 
conceal  the  castors  as  much  as  possible,  and  hence  a  demand 
arose  for  Cabriollete  castors,  which  are  attached  to  the  leg  of 
the  piece  of  furniture  by  means  of  a  long  screw  ;  pivot  and 
plate  castors  are  also  manufactured  in  large  quantities.  All 
the  three  Tarieties  of  castors  last-named  admit  of  conceahnent 
to  a  ^preater  extent  than  the  more  securely  fixed  socket 
▼arieties.  If  there  has  been  ingenuity  practised  in  other 
departments  of  the  Cabinet  Brassfoundry  trade,  this  specialty 
is  no  exception,  and  the  various  ingenious  devices  attempted 
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in  ordar  to  <Kiniwiw!t  finotion  and  Becme  eaqr  motioik^  ham 
been  mzmberless.    The  "  pons  asinonim    of  wie  castor  trade 

has  been  to  invent  a  castor,  tlie  moving'  or  bearing  point 
of  wbich  if?  directly  under  the  point  of  pressure.  In  order 
to  secure  this,  spherical  balls  have  been  tried,  to  facilitate 
the  easy  moying  of  these  spheres  or  balls^  friction  wheels 
and  mialler  bolui  hare  been  mtrodneed  aa  eaaluoDB  to  help 
tlie  aetion  or  movement  of  the  larger  sphere.  All  sncfa 
arrangements  have,  however,  resulted  in  the  production 
of  a  "  stand-still  motion  "  only.  In  the  limbo  of  onsuccessfril 
patents,  there  are  not  a  few  having  for  their  object  ball 
or  perpendicular  castors.  ITiere  would  have  been  more  failures, 
but  the  construction  of  the  intended  ball  castor  was  changed 
within  the  six  months  allowed  for  specifying.  In  1819,  Mr. 
James  Harconrt  patented  an  improvement  in  the  construction 
of  castors,  which  consisted  in  a  sunk  chamber,  divided  from 
the  superior  part  of  ike  socket,  by  a  diaphragm  of  brass ;  in 
thi«?  fi  flat  disc  with  one  small  friction  wheel  was  introduced, 
and,  m  addition,  two  small  balls ;  the  bottom  of  the  horn 
was  round  turned  true  ;  when  it  was  in  its  place  it  rotated  on 
the  balls  and  friction  wheel.  There  were  two  claimants  for 
the  invention  of  the  first  conical  pin  castor,  the  one  patented 
it,  and  the  other,  in  defiance,  made,  and  continued  to  make  it. 
The  improvement  reduced  the  weight  of  the  casting  of  the 
arms  or  horn  in  which  the  bowl  rotates,  and  considerably 
diminished  the  friction  of  the  horn  on  the  pin  attached  to  the 
socket.  To  Mr.  Home  is  due  the  introduction  of  the  pivot 
principle.  Mr.  David  Harcourt,  in  183U,  invented  a  castor 
on  the  same  principle,  but  with  a  lon^  pin  and  socket,  whi<& 
were  introduced  up  the  interior  of  the  legs  of  the  fhmiture 
on  which  the  castors  were  fitted;  the  horn  and  bowl  coald 
be  readily  withdrawn  from  the  socket  named.  Then  followed 
Lewty's  introdnction  of  an  cxtcrTiril  crist  iron  covering  to 
the  ordinary  pm  in  the  horn  m  whicii  the  bowl  works  ;  the 
covering  was  turned  with  the  socket  of  the  castor  in  the 
process  of  makinsr.  The  pin  head  is  formed  with  a  roimd  nut- 
ihapedliMd,  wli4sWT^tl>e  psTDOse  of  the  washer  in  OM^ 
of  ordinary  construction.  On  the  nom  and  bowl  being  placed 
in  Uie  cast  iron  bearing,  the  pin  is  dropped  down  the  centre 
of  the  cast  iron  covering  till  it  projects  considerably  into  the 
interior  of  the  socket,  and  is  h(Ad  there  by  setting  down  ;  the 
extra  length  of  the  pin  is  inserted  into  the  wood,  on  the  exterior 
of  which  the  socket  of  the  castor  is  fitted,  aud  improves  the 
attachment  to  the  leg.  Castors  with  doable  or  waggon  wheels^ 
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had  donblo  sockets,  the  internal  one  of  which  vrnn  screxred  to 
tlie  leg",  tho  outer  one  cn-^t  with  the  horn  or  arrangement  for 
holding  the  wheel  or  bowl  iu  one  piece;  the  external  socket 
moved  freely  on  a  pivot  attached  to  the  internal  socket,  and 
carried  with  it  the  horn  and  wheel.  This  arrangement  was 
introduced  by  an  engineer  named  McCalken,  about  the 
year  1839.  No  doubt  there  are^  or  may  be  other  mechukical 
nrrnn(Toraents  in  castors  which  have  escaped  notice.  As 
r(  J  11  Is  material,  it  remains  to  bo  stated  that  the  wheels 
or  bowls  were  at  first  made  of  discs  of  leather  united  tof^ethcr, 
on  an  internal  bearing  of  brass  drilled  through  to  accommodate 
the  iron  pin  on  which  the  bowl  rotated.  Hard  wood  was  also  used, 
and  brass  bowls  associated  with  brass  sockets  and  horns  were ' 
the  rule,  not  the  exception,  until  some  fifteen  years  ago,  when 
J.  H  (loithner  introduced  earthenware  as  a  material  of  which  to 
form  the  howls  or  wheels.  These,  associated  with  brass  castor??, 
commanded  an  almost  unlimited  sale,  which  will  be  lartrcly 
increased,  as  the  period  of  protection  having  lapsed,  the 
monopoly  is  at  an  end.  It  remains  to  be  stated  that  vulcanite 
has  been  tried  as  a  material  out  of  which  to  make  bowls  or 
wheels  for  castors,  but  abandoned  as  too  expensive.  It  is 
more  than  probable  that  the  new  material  Parkesine,*'  the 
invention  of  our  townsman,  Mr.  Alexander  Parkcs,  will 
eventually,  no  doubt,  bo  pressed  into  the  Ber\Tice  of  the  castor 
for  the  same  purpose. 

In  a  decoratlTe  sensoj  the  growing  taste  for  metal-mounted 
decorated  fomiture,  consisting  of  eliSborate  mouldings,  orna- 
mental handles,  escutcheons,  lea&ge,  and  terminations  in 
metal  associated  with  buhl  aiid  inarquetcrie  in  tables,  cabinets, 
clocks,  &c.,  will  operate  in  raising  the  character  and  taste  of 
the  buhl  cabinet  brassfonndry.  8umc  very  excellent  examples 
of  this  "  Gouthiere  brass  gilt  mountings  were  executed  for 
Messrs.  Grace,  of  London,  by  Messrs.  Cope  and  GoUinsim^  and 
exhibited  in  the  Paris  Exhibition  of  1855. 

The  demand  for  sconces  of  an  attractive  kind,  consequent 
on  the  more  general  study  of  music  (a  result  of  the  spread  of 
taste  and  means  of  gratitving  it),  aflbrded  by  a  reduction  in 
price  of  musical  insinunents,  as  pianos,  has  largely  operated  in 
improving  the  bald,  unattractive,  clumsy  apphances  formerly  in 
use  for  holding  lights  to  be  attached  to  the  instruments  named. 
The  result  has  been  recently  some  very  attractive  articles  of  the 
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kind  named,  tasteful,  neat,  elegant  and  cheap.  As  regards 
hinges,  they,  as  a  matter  of  necessity,  continue  to  be  produced 
in  immense  nnmbers.  Within  the  last  few  years,  additional 
Tarietiea  hare  been  mannfactiured  of  a  more  expensive 
character,  but  cheap  in  proportion  to  former  examples ;  made 
in  order  to  permit  of  the  rising  and  self-shutting  of  the  door 
to  which  these  hing-e.^-"  nn^  attached.  The  more  g-eneral,  almost 
universal,  introdiutiou  uf  bells  has  considerably  diminished 
the  productiou  of  door  knockers,  though  they  still  form  an 
object  of  manufadnre.  As  regards  bell  foniture,  it  i  s  probable 
ihat  in  no  snb-division  of  the  cabinet  and  bellfoander's  trade 
has  any  of  the  articles  been  so  much  improved  as  levers,  pulls, 
and  other  internal  metallic  fittings,  of  a  decorative  Idnd  in 
connection  with  bell  hang-ing.  An  attempt  is  now  made  to 
approximate  the  style  of  these  to  the  decoration  of  the  rooms 
in  which  they  are  fixed,  and  at  times  with  success;  even  without 
reference  to  special  examples,  ordinary  stock  articles  of  the 
Idnd  are  better  and  more  tastefnl.  Call  bells,  which  formerly 
were  deficient  in  ornament,  have  also  been  improved;  they 
have  been  placed  on  ornamental  stands,  and  the  pressure  of  a 
button  releasing  the  hammer  produces  sound,  while  the  bell 
remains  in  its  stationary  position  on  the  table.  Architecturo 
has  not  been  without  its  influence  iu  connection  with  tlie  spread 
of  knowledge  of  the  advantages  arisijjg  to  health  by  the  free 
admission  of  pure  air,  and  has  resulted  in  a  demand  for  bolts 
to  dose  French  casements,  and  also  qnadrants  and  stays,  to 
regalate  and  retain  the  window  open,  in  the  desired  position. 

The  approximation  of  artioles  of  brassfoundry,  formerly 
of  the  baldest  character  imaginable,  to  those  for  a  similar 
purpose  of  an  ornamental  kind,  is  a  fentnro  of  the  cabinet 
brassfoundry  of  the  present  day.  But  while  the  growth  of 
taste  requires  ornament,  the  skill  and  sleight  of  modern  house- 
breakers and  ''area  sneaks/'  require  to  be  met  by  ingenuity, 
invention,  and  substantiality.  In  this  direction,  various  im- 
provements have  been  introduced  in  window  and  other  fasten- 
ings made  by  cabinet  brassfounders,  with  the  intention  of 
preventing  or  rendering  as  difBcuU  as  possible  the  intention  of 
such  uninvited  and  unwelcome  visitors. 

As  will  readily  be  understood,  with  the  two  divisions  of  the 
brassfoundry  trade  already  dealt  with.  General  Brassfoundry^ 
in  its  specialties,  has  kept  pace.  A  greater  desire  to  render 
shops  attractive  externally  nas  largely  increased  the  number  of 
brass  sash  bars  and  nan^e-plates  made.  The  desire  to  display 
the  goods  for  sale,  attractively,  has  encouraged  the  production  of 
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handsome  brackets  to  support  glass  shelves ;  and  of  perpen* 
flirnlar  rods,  with  moveable  projecting  arms^  on  which  to  hang 
drapery  articles,  or  to  sustain  trays,  on  which  the  jeweller 
displays  the  products  of  the  goldsmith's  labours ;  or  they  serve 
to  support  the  resnlto  of  the  potter's  lathe,  or  those  of 
the  Ptoiaa  stataette  artist.  Engravings  and  oil  paintings, 
water-colour  drawings,  or  chromo-lithographs,  now  hang, 
not  from  nails  driven  into  the  wall,  but  are  anspended 
from  metal  nimildings  or  picture  rods,  thereby  grofitly 
increasing  the  demand  for  these  articles.  Chains  are  now  uBed 
to  suspend  pictures  instead  of  cords,  and  an  arrangement  of 
strips  of  metal  depending  from  the  rod,  and  sockets  wiHi 
hooks  attached  moving  in  the  strips,  pennits  of  eleratmp^  or 
lowering  the  picture,  and  altering  its  inclination  to  the  light, 
or  the  reverse.  This  improvement  was  introduced  by  Mr. 
Thomas  Pemberton.  In  public  rooms,  hat  rods  with  supporting 
brackets  have  superseded  the  old  cont  and  hat  hook  arrange- 
ment, and  hollow  stair  mouldings,  and  ornamental  tube  rods  of  . 
a  maasiTe  and  decorated  character,  have  taken  the  place  of  the 
former  solid  iron  rod,  cased  with  brass  of  so  meagre  looking 
and  poverty  stricken  an  appearance.  The  introduction  of  the 
Penny  Postage  by  Rowland  Hill  operated  on  this  branch  of 
trade  materiallv — hnw  it  did  «o  is  9fvf\^^rr<^,  hnt  true.  Tmme- 
diately  on  its  coming  into  effect,  came  the  demand  for  letter 
weighing  machines,  which  were  made  in  immense  quantities, 
and  letter  box  plates  were  introduced,  made,  and  continue  to 
be  made,  in  rerj  considerable  numbers.  The  reviyed  art  of 
needlework,  or  embroidery,  by  which  qneens  and  ladies  of  the 
olden  time  wiled  away  the  time  in  the  absence  of  their  lords^ 
engaged  in  the  sterner  pursuits  of  war  at  home  or  abroad,  has 
not  been  without  its  iiitinence  in  the  production  of  tasteful  fire- 
screen banner  stands,  and  banner  arms  to  attach  to  mantelpieces, 
from  which  to  suspend  embroidered  banners,  worked  by  skilful 
and  delicate  fingers.  The  production  of  these  has  recently 
been  ver^  large.  Even  female  fashion,  on  the  introduction  of 
irrepressible  crinoline,  aided  the  general  brassfounder :  for 
with  crinoline  came  the  necessity  for  protecting  the  steel- 
distended  and  expanded  skirts,  in  which  girl,  maid,  matron, 
and  widow  were,  and  still  are  attired,  from  the  dangers 
arising  from  fire.  The  number  of  fire-guards  of  a  superior 
dass  produced  in  consequence,  on  a  moderate  calculation, 
numbered  upwards  of  20,000.  One  manufacturer  produced 
4,500.  These  guards  varied  in  price,  from  15«.  up  to  £3  each, 
aad  therefore  formed  no  mean  addition  to  the  return  of  these 
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and  brass  wire. 

In  the  processes  of  mannfacture  in  connection  with  Cabinet, 
Bell,  and  General  brassfoundry,  there  has  been  little  chauge,  so 
far  as  regards  manipulation,  with  the  exception  of  the  applica- 
tion of  steam  power  to  the  turning  of  the  lathes.  One 
Mtablishment  only,  that  of  Messrs.  W.  Tonks  and  Son,  has 
nsed  a  machine  invented  and  patented  by  Mr.  Thomas  Potts, 
but  improved  upon  by  them,  for  "  floating  "  tube.  The  machine 
is  automatic  in  its  operation ;  the  tube  to  be  floated  is  attached 
t-o  the  horizontal  bed;  the  floats,  of  which  there  are  five,  move 
parallel  and  longitudinally  in  their  action ;  they  each  pass  a 
uttle  wajr  into  the  space  previously  floated,  but  the  juncture 
is  perfect,  and  free  from  the  peculiar  indications,  which  marks 
the  stroke  of  the  "float'*  where  it  joins,  when  the  tube  is 
"  floated  "  by  hand  labour.  The  tube  operated  upon  is  turned 
also  by  the  raacliine,  rikI  exposes  a  new  portion  of  surface 
to  bo  operated  upon,  until  it  is  floated  in  its  entire  length. 
It  is  singular  to  think  that  of  the  millions  of  feet  of 
tube  in  a  straight  form,  as  picture,  hat,  stair,  and  other  rods, 
with  finished  tube,  for  cutting  to  len^h,"  and  tube  oomioe 
poles  sent  out  annually,  that  until  withm  the  last  ten  years  it 
was  floated,  and  still  is,  with  the  exception  named,  by  manual 
labour  only.  That  workmen  exist  who  have  spent  their  lives  in 
an  operation,  which  realises  Monsieur  Mantallnii's  idea  of  the 
'*  demd  horrid  grind,"  the  genuflexions  ol  a  bovvnig  den'ish, 
or  those  of  a  "  pit  sawyer,^'  is,  in  this  ago  of  invention  and 
prospress,  matter  for  wonder  and  remark. 

The  curiosities  and  oddities  of  the  manu&ctnres  form  one 
of  the  topics  to  which  the  attention  of  the  writers  of  these 
reports  on  Local  Industries  is  directed.  The  examples  which 
follow  are,  it  is  thought,  worthy  of  record.  While  the 
bodies  of  the  rulers  of  Ji^gypt — the  Pharoahs,  Ptolemies,  and 
Cheops — reposed  in  huge  sarcophagi  of  stone  or  granite, 
and  the  great  ones  of  Ghreece  in  those  formed  of  marble, 
storied  oTor  with  incidents  in  their  lives  cut  by  itbe  sculptors 
of  that  period;  and  ffraceful  urns,  produced  in  the  clay  of  the 
potter,  acoommodated  the  ashes  of  the  dead  EtniFcan;  in  more 
recent  times  coffins  of  Icrid,  oak,  mahogany,  and  other  woods 
have  been  used  for  our  dead,  down  to  elm  or  blackened  deal, 
which  iurni.s  the  parish  case,  or  box  to  contain  the  body  of  the 
"  pauper  whom  nobody  owns.''  Now  modern  invention  has  also 
given  us  coffins  of  glass,  of  iron,  and  of  sine,  and  even  in- 
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scrtcd  in  the  last,  plates  of  glass  directly  over  tlie  conntcnrmce, 
in  order  to  enable  friends  to  survey  the  ravages  of  the 
destroyer  on  the  visage  of  the  silent  tenant;  hut  none  of  the 
materials  named  wore  grand  enough  to  form  the  mortuary 
cihosts  destined  to  contain  the  remains  of  two  palm  oil  poten- 
tates, who  ruled,  or  rule,  on  the  South  Coast  of  Africa,  and 
bore,  or  still  bear,  the  cuplionious  titles  of  "King  I  Am,"  and 
Egbo  Jack."  They  desired  their  coffins  to  be  made  of 
brass ;  they  were  then  alive,  and  wanted  to  see  them  before 
they  were  permanently  used.  Of  brass  the  coffins  were 
accordingly  made ;  each  cothn  was  Oft.  lOin.  in  length,  3ft.  in 
depth,  and  2ft.  Sin.  wide  at  the  widest  part.  The  whole  was 
polished,  lacauered,  and  richly  decorated  with  cast  orna- 
ments, and  had  substantial  handles.  A  shield  with  emblazonings 
eurraoimted  the  lid  of  each  ;  but  the  most  singular  feature 
which  marked  these  objects  was  the  introduction  of  four 
padlocks  in  and  on  each,  tw(.)  of  which  were  attached  to  the 
interior,  and  two  to  the  exterior.  The  interior  ])adlocks  had 
their  hasps,  and  oonld  ovXj  be  locked  from  the  inside.  Report 
stated  that  the  coffins  dnring  life  were  intended  to  senre 
the  purpose  of  an  oratory,  or  private  cell,  into  which  the 
proprietor  retired  for  devotional  purposes,  locking  himself  in 
during  his  8{)iritual  exerciser  ;  each  coihii  weighed  (jOO  pounds. 
A  more  prosaic  reading  of  their  use  will  be  found,  it  is  thought, 
in  their  owners  using  them  as  receptacles  for  their  treasure 
during  life,  and  after  death  to  be  boried  in  the  coffin  with  it, 
as  is  the  custom  in  that  country  of  Gold  Dnst,  Elephants' 
Tusks,  Pahn  Oil,  and  Vegetable  Gums. 

It  would  have  been  satisfactory  to  have  been  able  to 
have  instituted  a  comparison  as  to  the  reduction  in  price  of 
articles  of  Cabinet  Jirasistbundry  and  Bell  Furniture  made  at 
a  former  period  with  the  same  class  of  articles  produced 
now ;  this,  however,  is  scarcely  possible.  While  gross  prices 
in  the  old  suites  of  patterns  remain  the  same,  discounts 
have  been  changed,  and  new  suites  have  been  introduced  or 
substituted,  in  some  cases  the  articles  are  lighter,  in  others 
the  same  articles  have  been  improved  upon  in  external 
appearance. 

In  General  Brassfoundry  a  like  conclusion  is  arrived  at : 
better  and  more  attractive  work  is  now  produced,  and  sold  at  a 
comparatively  moderate  rate.  The  difference  in  cost  now 
does  not  entirely  consist  in  the  weight  of  the  article  being 
diminished  :  division  of  labour,  and  competition,  have  united 
to  produce  the  reduction  in  price. 


Digitized  by  Google 


BRASS  COCKS  AHB  PLDVBIBS'  AKB  DlSKmiBS*  BRASSiODHDBY.  285 

In  these  united  Fsortions  of  tlie  brassfoundry  trade  treated 
of  it  is  assumed  that  at  Ic^ast  one-third  of  the  workmen  employed 
in  the  brass  tirade  are  engaged.  There  exist  two  modes  of  pay- 
ment of  wages.  Men  who  head  shops  and  pay  their  assist^ ta 
hj  the  piece — snch  men  realise  from  35s,  to  50s.  per  week  at 
best  work ;  good  workmen,  paid  by  the  week,  average  from  25s, 
to  30s. ;  secondary  workmen,  according  to  ability,  from  15s.  to 
25.S'.  Juvenile  labour  can  accomplish  a  good  deal  in  the  pre- 
paratory operations,  and  useful  lads  get  from  7.<f.  6d.  to  lOv.; 
l)r)ys  from  os.  to  7^.  Female  labour  is  but  little  taken 
advantage  of  in  these  departments,  and  is  confined  to  lacquering 
and  wrapping  up  only.  Good  lacqnerers  realise  10s.  per  week  ; 
inferior  os.;  and  g^ls  Ss.  to  5s.  per  week;  wrappers-np,  8s.  to  10s , 

8. — COCK  FOUMDINO,  PLUMBSBS',  AKD  EKOIKESBJNQ  SBASSFOUMPfiY.  ' 

The  manufacture  of  the  first-named  class  of  articles  appears 
in  the  earliest  directories,  1773,  as  a  distinct  and  separate 
branch  of  the  brass fonTidrv  trade  :  bnt  in  the  venr  1  780  we  find 
six  cock  founders  named,  who  appear  to  have  specially  directed 
their  attention  to  the  production  of  this  universally  useful  form 
of  metal  work.  In  all  probability  the  manufacture  of  taps  ia 
identified  with  the  introduction  of  the  brass  trade  into  the  town^ 
and  formed  among  the  earliest  examples  of  its  productions  in 
the  metal  named ;  though  it  must  be  admitted  that  the  metal 
out  of  which  these  were  produ('<>d,  until  recently,  could  scarce 


be  called  brass^  its  composition  being  as  follows 

lbs. 

Copper   6 

Lead  •  .  *  *  •  «  .  7 
Turnings  or  filings  of  cocks  in  process 

of  fiinah     ......  10 

Old  cocks   7 

Tin   J 

31 


This  composition  was  designated  '^'^  pot  metal,''  a  superior 
quality  of  which  was  used  when  the  necessity  for  hot  water 
cocks  in  order  to  supply  the  demand  for  kitchen  boilers,  and 
the  modem  luxury  of  baths  were  introduced.  The  metal  of 
which  these  were  made  was  composed  of — 

lbs. 

Copper    2 

Lead  ........  1 

I'm  ..•••,'•1 

"i 
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The  inorp  pconeral  application  of  steam  has  not  been  without 
an  iuHuence  in  the  cock  tmde,  the  immense  pressure  it  exerts 
calling  for  a  special  metal  to  resist  its  pressure,  the  heat 
abo  is  another  element  which  calls  for  a  change  in  the  compo- 
fition  of  metal,  of  which  the  oocka  used  for  steam  are  made. 
On  the  same  authority  as  has  been  already  <|aoted,  Hie  metal 
of  which  steam  cocks  are  at  present  made  is  composed  of  a 
"bronae"  or  "gnn  metal/'  consisting  of-^ 

Copper  14  0 

Brass  4  0 

Xin  0  14 


lenibs. 

While,  however,  the  old  "  pot  metal  ia  occasionally  used  for 
low-priced  articles  for  export  purposes,  cold  liquids,  &c.,  it  is 
stated,  thoufl^h  the  quantity  produced  has  not  sensibly  dimi- 
nished, the  demand  for  cooks  of  a  saperior  quality  of  metal 
consequent  on  the  introduction  of  water  into  towns^  has 
proportionably  increased;  these  are  known  in  the  trade  as 
"yellow  met^  cocks^"  and  are  composed  of-^ 

lbs. 

Copper  28 

Zino  7 

Lead.      .      .    ■  7 

Tin  1 

48 

The  appearance  of  "  pot  metal "  cocks  when  lirst  cast  is 
by  no  means  attractive,  in  the  common  examples  they  exhibit 
a  leaden  coloured  exterior,  and  if  the  metal  has  not  beem 
properly  mixed,  and  a  union  of  its  component  parts  effected 
in  the  melting,  globules  of  lead  may  be  detected  on  the  surface. 
The  pattern  making  for  the  manufacture  of  cocks  involves 
no  small  degree  of  skill  and  knowledge,  and  the  making  of 
the  core  boxes,  by  which  the  entire  barrel  of  the  cocks  is 
cast  hollow  for  the  passage  of  the  fluid,  and  for  the  plug, 
involves  very  ^reat  nicety  of  workmanship  in  order  that 
the  requisite  thickness  of  metal  may  be  preserved  throughont. 
Into  the  core,  supports  of  thin  wire  are  introduced  in  order  to 
gfren<rtlien  the  sand  of  which  the  "  core  "  is  made.  The  mould 
bemg  made  aa  in  other  kinds  of  brass  casting,  the  core  is 
laid  in  the  spaces  indicated  by  "prints"  in  the  model,  or 
casting  pattern,  and  the  space  left  between  the  core  aud  im- 
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pression  of  the  pattern  is  taken  possession  of  by  the  fluid 
metal,  when  the  moulding  box  is  closed  and  the  metal  is? 
poured  in.  Several  of  the  varieties  of  cocks,  us  regards  form 
adapted  for  special  purposes^  are  of  a  very  complicated 
diaracter^  and  the  patterns  for  these  and  core  boxes  are 
correspondingly  complicated  In  their  primitiTe  form  cocks 
were  constrocted  on  the  simplest  principle,  vis.,  with  a  plug, 
which  allowed  the  liquid  to  pass  through  an  aperture  in  it 
when  presented  to  the  orifice  of  the  barrel,  the  keys  or  plugs 
were  held  in  by  being  rivetted,  after  iitting  sufficiently  tight 
to  keep  the  plug  in  its  place,  and  to  permit  of  its  being 
turned  easily  round  by  its  cross  head.  It  will  at  once  be 
onderstood  that  by  this  arrangement  any  intern^  obstruction 
could  not  be  removed  which  would  interfere  with  the  action 
of  the  tap ;  as  grit^  which  cuts  the  ping,  and  renders  the 
working  imperfect,  resulting  in  the  escape  of  the  liquid 
the  tap  was  intended  to  conserve.  Tt  was  therefore  a  very 
great  improv^ement  when  the  screw  and  washer  took  the  place 
of  the  old  rivetted  mode  of  securing  the  plug,  as  the  plug 
oonld  be  readily  withdrawn  for  examination.  The  washers^ 
finom  a  simple  perforated  disc  with  square  hole  in  the  cen^, 
assumed,  in  the  hands  of  some  maan&otorers,  that  of  a  helical 
spring,  the  pressure  of  which  was  regulated  by  a  screw  also. 
Others  mortising  the  bottom  of  the  key  introduced  a  cotter" 
pin  ;  the  "  cotter"  also  was  increased  in  its  action  by  a  screw. 
Spriugs  were  also  introduced  in  a  variety  of  cocks  designated 
"lock  cocks/'  specially  devised  with  the  intention  of  pre- 
venting the  surreptitious  abstraction  of  the  liquor.  In  this 
variety  a  key,  which  could  be  witiidrawn,  and  which  fitted  on 
to  a  corresponding  niece  of  metal  projecting  from  or  into  an 
aperture,  sank  into  the  upper  end  of  the  pin  it.  The  plug  was 
protected  from  being  tampered  with  by  being  covered  with  a 
cup,  the  aperture  on  the  top  of  which  was  cut  into  a  ibrm  to 
permit  of  the  introduction  of  the  portable  key  with  which  the 
plug  was  turned,  and  egress  of  the  liquor  procured.  Li  this 
variety  tiie  spring  was  introduced  on  the  upper  sur&ce  of  the 
plug,  and,  consequently,  pressed  it  down  into  the  barrel.  In 
gome  examples  the  taper  of  the  plug  wfi«  reversed,  its  thickest 
part  being  at  the  bottom  of  the  barrel,  and  it  was  forced  up 
into  its  seat  bv  a  thick  screw,  which  fitted  into  an  internal 
thread  cut  in  the  bottom  of  the  barrel,  the  friction  of  the  key 
plug  being  regulated  by  a  thick  plug  screw. 

A  what  was  called  "  Syphon  "  construction  was  then  intro- 
dnced;  this  consisted  in  perforating  the  plug  at  right  angles. 


Digitized  by  Google 


288 


SCBtW  XtOWV  AHD  BIAFHUail  OOCKB. 


80  as  to  permit  of  tlio  escape  of  tlie  flnid  from  the  bottom  of 
the  plug,  the  projecting  curved  cml,  from  which  the  hquor  is 
drawn  in  the  common  examples,  hy  this  arrangement  beino^ 
entirely  dispensed  with.  In  the  cocks  hitherto  named^  the 
material  was  entirely  metal,  the  key  or  plug  worked  against 
metal,  but  an  innovation  took  place;  a  cork  chamber, 
ferrule,  or  lining,  was  introduced  in  the  interior  of  the  barrel, 
formed  of  metal  extoriiallr,  and  in  this  cork  ferrule  the  metal 
plug  worked,  the  elastic  nature  of  cork  adaptinpf  itself  to  the 
nnyielding  nature  of  the  metal  of  which  the  plug  was  composed. 
The  other  constructions  of  cocks  refer  chiefly  to  what  may  be 
called  "  screw  down,"  and  those  in  which  the  apertnres  are 
dosed  by  valve-formed  stoppers,  operated  upon  by  screws,  to 
which  motion  is  given  hy  tmning  the  cross>head  of  the  external 
key,  and  thereby  operating  upon  and  pressing  down  the  conical- 
formed  piece  of  metal  which  stops  the  passage  for  the  water. 
Dia])hragm  cocks  are  now  also  largely  made  in  Birniingliam, 
since  the  expiration  of  Lambert's  patent,  which  may  be  said  to 
have  been  the  most  saccessful  and  most  universally  adopted 
new  construction  over  all  others.*  In  that  variety  of  cock  the 
aperture  is  closed  by  vulcanised  Indian mbber,  operated  upon  by 
a  screw  which  is  attached  t  "  a  diaphragm  or  elastic  disc  of  rub- 
ber hf '1(1  round  its  upper  and  under  outer  circumference  between 
brass  llanges  by  four  brass  screws ;  on  turning  the  external  cross 
Lead,  the  screw  brings  up  alon^  with  it  the  central  portion  of 
the  robber  disc,  elevating  and  nisinff  it  from  its  bearing, 
opening  thereby  the  passage  for  the  fluid,  or  in  moving  the 
acTOW  by  taming  the  key  in  the  reverse  direction  the  disc  ia 
pressed  down,  and  the  orifu^e  closed  to  prevent  the  escape  of 
the  iluid^  and  stop  the  passage. 

Any  further  attempt  to  describe  the  minute  distinctions  or 
difference  in  the  construction  of  the  articles  treated  of,  without 
the  aid  of  woodcuts,  would  simply  confuse;  suffice  it  to  say, 
that  in  this  as  in  other  sections  of  the  brass  trades  there  have 
been  numerous  patents  taken  out  involving  a  greater  or  less 
amount  of  mechanical  ingenuity;  withal,  however,  no  great 
attempt  bns  been  made  to  change  the  mode  of  mannfix-ture 
from  "  manual  production^''  to  that  by  which  tlio  same  class  of 
objects  can  be  partially  if  not  entirely  produced  by  machinery. 
The  "tighted''  department  of  the  trade,  t.e.,  that  wherein 


•  Tbc  iutr..(liiction  or  tho  c  irk  barrel  cock  ia  attril)ntrtl>lo  to  Martineaii  and  Kudder.  and 
to  the  Jir-'  nnmiMl  the  piiti'iif  trinlje  cork,  with  half  c«ii  k  jiluu';  also  an  Improved  shaped 
Bvphun  c  1  I.  Tho  scrcw-ilowiiTariety  of  cocks  were  introduoi-d  by  Guest  and  Chnuiea. 
«f  Bothertutfo,  aad  ttM  India  rabbw  diaphragm  oook  byhuaimt'B,  at London  wad  WalMdJJ* 
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metal  "  plugs  "  are  fitted  and  tighted  into  metal  "  barrels."  So 
far  as  regards  the  artisans  engaged  therein^  the  majority  still 
support  their  special  ^'tMdet  union"  as  members  of  which 
they  do  not  enooursjafe  the  introdnction  of  any  new  appUanoes 
to  aid  them  in  their  Ukbonrs;  probably  the  increase  of  the 
"  screwed  down  "  element  may  induce  them  to  listen  to  reason, 
and  cause  them  to  abandon  a  combination  which  depends  for 
its  very  existence  on  the  retention  of  the  present  crude 
methods  of  working.  The  baneful  effect  of  unions  has  never 
been  more  forcibly  shown  than  in  that  of  the  hie  makers  of 
Sheffield.  Iffnoring  the  steadily  improving  character  of  file- 
ODtting  maeninery  they  stmck — ^the  result  nas  been  rendered 
ipainfully  apparent  and  costly  to  the  workmen.* 

One  thing  is  certain,  that  the  first  manufacturer  who  takes 
advantage  of  ingeniously  constructed  machinery  for  the  pro- 
duction of  "  tighted  "  taps,  &c.,  as  is  now  done  in  the  manu- 
facture of  the  component  parts  of  gas  fittings,  before  him 
mmt  the  union,  or  any  combination  fall.  The  total  number  of 
workmen  engaged  in  the  manu&oture  of  "  tighted "  taps,  or 
may  be  estimated  as  reaching  nearly  300;  of  these 
160  may  be  calculated  as  belonging  to  the  union. 

It  is  not  possible  to  estimate  correctly  the  number  mployed 
in  the  "  screwed  down  "  manufacture. 

The  designations  of  the  various  kinds  of  cocks  made  are 
as  follow : — -Fatent  Grlobe,  Syphon,  Kange,  Bottling,  Backing, 
Beer  machine.  Wine,  Spirit,  Bib,  Ball  Valve,  and  Gannon 
ended;  large  examples  for  ^Ustillery  boilers,  and  other  pur- 
poses. To  these,  chiefly  used  for  the  purposes  named,  may 
now  be  added,  produced  in  gun  metal,  for  Engineering  pur- 
poses Lubricating  Cups  for  machinery,  Grease  Cups  and 
Taps,  Steam  stop  cocks,  Steam  whistles,  and  Steam  gauges, 
to  be  attached  to  boilers.  The  manufacture  of  these  has 
been  added  to  the  trade  of  the  manufacturers  of  cocks 
within  a  few  years,  and  is  consequent  on  the  hspfge  increase  in 
demand  for  machinery,  hot  water  and  steam  heating  apparatus, 
and  a  growing  lecognition  of  the  importance  of  the  division 
of  labour,  the  engineers  finding  out  that  it  is  more  economical 
to  buy  such  tape,  &c.,  than  manufacture  them  by  their 


•  Tho  SheCBeld  correspondent  of  the  Lfe<U  ifrrcury  aays  : — The  rc«ult  is  an  unconditional 
■mrgnder  on  the  part  of  the  men.  The  pecuniiii  _\- Iom  in  the  Hinnr^Ic  htus  beoii  iiurai  ti 
The  unioiia  have  incurred  a  voBt  amount  of  di-lit.,  luid  it  is  calciilati^d  that  there  Uum  ticon  a 
loss  of  ii70,f»J(i  or  £ao.000  In  waxes  alono,  Tlie  inastorH  have  suflTered  heavily,  and  t'evcrnl 
of  the  weaker  firms  have  (jot  into  the  Giuettf ;  hut  tlie  trinmiih  nf  the  tnaster.i,  oa  a  Imily, 
haa  l)ecn  comi)lot«  It  ahouM  bn  added  that  machines  hiive  iilreadv  t>eei>  erected,  and  vrith 
tiMir  aid  the  maateni  hope  to  be  abie  (o  rvtaia  the  pre-emmeuce  tJbiat  dhefflelcl  haa  hitherto 
4q}Qgpedlafb*fllttndc--«iM%  Ai^  JOM  UCh,  18M. 
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own  Workmen,  the  very  change  of  tools  fof  one  objecf; 
to  be' produced  materially  addiug  to  its  cost;  and  |>rnrtico 
in  the  making  of  taps  enables  even  the  tap  workuien 
of  Birmingham,  with  their  simple  and  crude  tools,  to  make 
the  articles  at  a  cheaper  rate  ihan  tbey  can  ba  made  by 
eng^een  on  their  own  premisea.  Cook  making  is  a  good 
illostratioik  of  cheapening  oonBecpent  on  the  diyiaion  of  -. 
lv}><>ur,  or  rather  expedition  arrived  nt  by  confining  the 
ijiaftipiilation  to  one  particular  object  or  clasa  of  objects.  The 
pruductiun  of  taps,  or  valves,  to  resist  the  force  of  st^am  suc- 
cessfully  necessitates  superior  and  skilful  workmanship — the 
bearmgs  of  the  plug  perfect  thronghont  the  entire  leI^^  of  • 
barrel.  In  a  tap  exposed  only  to  the  weight  of  a  flnid,  as  the  • 
water,  bciOr,  &c.,  in  a  cask,  the  plug  may  only  be  a  comparative 
fit,  and,  well  doctored  with  tallow  or  wax,  may  not  at  first 
show  its  defects;  try  the  same  tap  on  a  water  pipe,  with 
the  ordinary  pressure  used  in  water  works,  or  place  it  on  a 
steam  pipe,  its  defects  are  rendered  apparent  in  an  instant, 
and  tlie  diiFereiioe  between  good  and  bad  work  U  speedily 
revealed.  In  the  same  manner  steam  valves  require  to 
be  well  seated,  and  every  portion  of  the  two  snr&ceB  of  the 
valve  and  seat  slioiild  be  in  the  closest  possible  contact. 
The  certainty  and  ease  with  which  a  valve  cock  can  be  closed,"  . 
and  tlie  valve  held  in  sifUf  has  within  the  last  few  years 
increased  the  demand  for  this  form  of  cock.  • 

The  intention,  in  aUnding  to  the  particulars  last  introdnced^ 
is  to  show  that  the  importance  of  really  good  work  involves 
good  and  expert  workmen,  who  are  paid  much  better  wages 
than  those  of  the  same  class  are  in  other  departments  of  the 
brassfoundrv  trade. 

An  iutelli«^ent  manufacturer  in  the  cock-founding  trade  • 
states  the  wages  of  workmen  who  make  best  articles  as  from 
42$.  to  45«.  per  week,  after  paying  his  assistants  and  helps. 
It  is  probiible  that  in  no  department  of  the  brass  trade  has 
there  been  less  cliango  in  tools  and  appliances  for  working  than 
in  that  whicli  attention  has  now  been  directed  to.  The  old 
process  of  boring-out  is  retained,  the  square  steel  borer  and 
wood  splint  operated  upon  by  a  '*  dwang,"  the  borer  pressed 
down  by  a  perpendicular  pressure  screw ;  even  the  oldest  form  of 
lathe  known — that  of  the  pole  lathe,  is  still  need  in  cock  barrel 
finishing.  As,  though  very  old,  its  very  existence  may  be  new  to 
onr  readers,  a  description  of  it  is  introduced : — It  consists  of  a 
pretty  stiff,  springy  asli  pole,  six  or  seven  feet  in  length ;  one 
end  of  it  is  fastened  to  the  ceiling  or  beam ;  the  other  end  is 
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left  free;  to  the  free  end  is  atta<^hed  a  got  band ;  a  manndril, 
or  arbour  of  wood,  works  on  two  centres,  between  wooden 
8U{>ports.  Kouihl  the  end  of  the  arbour  the  band  is  wound, 
and  its  extremity  is  couuected  with,  tlie  treddle.  The  cock 
iMirel  to  be  parfc  turned  is  passed  on  to  the  srbonr;  th^ 
WMiman  applies  Us  foot  to  the  treddle,  and,  by  long  practioe, 
gilM.the  arbour  such  an  amount  of  revolution  as  exposes  just 
.  so  much  of  the  barrel  of  the  cock  as  requires  to  be  turned  to 
the  action  of  the  tool  ;  in  thii^  manner  all  the  barrel  ia 
tamed  that  can  be ;  the  remainder  is  finished  by  hhng.  The 
"jiggle,"  "jiggle"  action  of  the  madiine  is  ludicrous,  and 
suggests,  could  not  modem  machine  making  ingenuity  invent 
a  Bubstitnte  ?  be  this,  however,  as  it  may,  the  prodaco 
tion  of  cocks  of  common  fbrBBs  or  kinds,  will  ultimately  b^ 
hj  Madiineiy. 

Whv  the  manufacture  of  Cocks  and  Bells  should  be  allied 
together,  and  produced  in  the  same  eptnblislmient  nppeara 
difficult  to  explain,  as  does  also  the  union  oi  Ik'Hs  and  Candle- 
sticks. In  all  probability,  however,  the  production  of  bells 
filled  up  the  spare  time  of  the  caster  engaged.  The  con% 
nection  between  €k>ckfonnding  and  numbers'  Brassfonndiy 
seems  more  natural,  and  as  such  readily  accounts  for  the 
manufacture  of  the  last-named  in  connection  with  th« 
former. 

Plumbers'  brassfoundry  includes  among  its  productions 
the  manufacture  of  the  smaller  kinds  of  Hydraulic  Machines, 
as  lifting  and  Forcing  Pumps,  Garden  Engines,  Beer 
Engines,  Fire  Engine  Couplings,  Washers  and  Wastes, 
Wtthers  and  Plugs  for  Washhand  Basins,  Yalves  of 
various  kinds  for  Qistems,  and  other  purposes,  aa  Baths 

The  more  general  recognition  of  Sanitary  principles,  their 
adoption  and  incorporation  in  the  legislative  enactments  con<^ 
nected  with  the  health  of  towns,  have  materially  operated  in 
increasing  the  united  trade  of  the  cock  and  plumbers'  brass^ 
founder,  and  given  it  an  impetus  and  an  importance  commen- 
surate with  the  benefits  resulting  from  the  introduction  of 
measures  calculated  to  improve  the  health  of  communities 
where  plentiful  supplies  of  pure  water  and  a  comparatively 
perfect  system  of  di.iinno-p  have  been  introduced,  and  have 
taken  the  place  of  vicanuua  or  limited  supplies  and  imperfect 
systems  of  drainage,  equivalsiit  'to  no  system  at  all. 
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4««— 6IEU(PXD  BBASSrOONDBT,  PDIUUD  AND  OT  THI  BOUOH, 

vmcma,  cx>B3nci  foUj  ahp  hmg  iuxesq^  nc. 

The  writer  was  led  to  identify  the  mtroduction  of  this 
division  of  the  brass  trade  with  the  period  of  the  introduction 
of  the  manufacture  of  coffin  furniture  into  Birmingham  ;  on 
investigation  he  finds  Ids  ooi^ectnres  confirmed*  The  genn  of 
the  stamped  brassfoundry  is  not  dne  to  local  talent^  bnt  is  die 
invention  of  John  Pickering,  of  London,  a  jeweller,  or  gilt 
t«^y  TTiaker,  who,  on  "March  7th,  1  7f>9,  patented  "a  new  method 
of  performing  that  kind  of  work  called  chasing,  for  gold,  silver, 
brass,  tin,  and  other  metals,  but  more  especially  to  be  used  in 
the  production  of  coffin  furniture ;  also  omament:^  for  coaches, 
chanots,  cabinet  brass  work,  and  domestic  famitare.^'  The 
■tamp  is  described  as  with  two  upright  rods,  a  falling  hammer 
to  which  "the  fiwrce**  is  attached,  the  position  which  the 
die  "  occnpies  on  the  bed  of  the  stamp,  and  how  it  is  held  ; 
and  the  inventor  winds  up  his  description  by  modestly  saying 
"that  thereby  work  is  executed  in  a  much  more  expeditious 
manner,  and  far  superior  in  beauty  and  elegance  to  anything  of 
the  kind  (not  being  actual  chasing)  ever  yet  perfoimeid  by  any 
other  method."  A  few  months  thereafter,  on  August  7,  1769, 
we  find  a  Richard  Ford,  of  Birmingham,  adopting  stamping  as 
a  means  of  raising  scales,  sauce,  and  warming-pans,  basins,  and 
kettles.  In  1777  the  invention  of  the  London  jrwoller  or  toy 
maker  had  evidently  reached  Birmingham,  and  sume  clever 
patent  agent  of  the  day  drew  a  patent  for  John  Marston,  a 
brassfonnder,  and  Samnel  Bellamy,  a  die  sinker,  both  of 
Birmingham,  patenting  the  stamping  (not  of  hrcusj  but  of 
roDed  gilt  and  plated  metals,  into  hat  and  cloak  pins,  all  kinds 
of  fignres,  decorations,  ornaments^  and  other  devices  for  cabinet 
and  lock  furniture,  with  the  iutrodtifti  m  of  colours  intn  the 
same.  The  colours  were  introduced  behind  perforations. 
Metallic  foils  were  occasionally  used,  i.e.,  such  as  are  still 
Employed  by  jewellers  to  phue  behind  the  settings  of  stones 
to  enhiuK^  and  give  depth  to  their  briUiancj  aad  colour.  The 
lacquer  used  is  stated  to  have  been  made  from  gnm  sandrach 
dissolved  in  spirits  of  wine.  Articles  not  plated  or  gilt  might 
be  left  of  the  natural  colour  of  the  metal,  and  lacquered  vr:rh  a 
varnish  composed  of  seed  lac  dissolved  in  spirits,  of  wmo 
coloured  with  annatto.  The  initiated  will  have  no  difficulty  in 
recognising  in  the  patents  of  Pickering,  Ford,  Maivton,  and 
IBellamy  the  germ  or  the  present  Stamped  Brassfonndiytnidey 
»8  it  now  exists  and  is  practised* 
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For  the  infbrmatioii  of  nonpractical  readers,  it  'will  lie 
proper  to  state  that  stamped  bi  assfoondzy  differs  from  oast,  ia 

so  far  that  its  raw  material  is  sheet  brass,  produced  by  rolling 
cast  ingots  or  strips  of  Brn«s  into  thin  sheets  in  the  manner 
hereafter  tu  bo  descrihetl  undur  the  head  of  metal  rolling,  &c. 

That  the  introduction  of  Stamped  Brassfoundry  was  regarded 
as  something  very  important  may  be  gathered  by  reference  to 
a  work  paUished  in  Birmingham,  in  the  year  1780.  It  ia 
amosing  in  these  days,  when  every  newspaper  has  its  critic  of 
art  and  manafactmm,  to  observe  the  laudatory  strain  in  which 
the  then  writer  announces  the  introduction  of  the  new  process 
in  the  Brassfouiidry  Trade.  Alter  alluding  to  the  prejudice 
which  existed  in  favour  of  town  made  articles,"  i.e.,  London 
made — he  says,  though  artiste  of  uni'i vailed  excellence  exist  in 
Xiondon,  every  liondoner  is  not  an  artist,  and  thej  did  not 
carry  eTerytfaing  to  the  perfection  of  which  it  was  capable,"  a 
atrikiiig  example  of  which  will  be  found  by  the  comparison  he 
makes  as  to  the  superiority  of  the  stamped  brasswork  produced 
in  Birmiiin-lKun.  These  consisted,  even  at  that  early  period, 
of  mouldiiiK'^  for  rooms,  furniture  ornaments,  girandoles,  picture 
and  looking  glass  frames,  and  he  proceeds  to  say  that  "  the  old 
process  of  casting  is  utterly  laid  aside  and  a  more  cheap  and 
ezpeditioas  method  is  snbstitnted.  Artists  of  inventive  mindfl 
and  miwearied  application  have  called  in  the  aid  of  dies,  presses, 
and  stamps,  and  one  man  can,  in  the  same  space  of  time, 
produce  whatj  on  the  old  principle,  would  hnvo  rcjuired  ten  to 
pertcriii,  and  by  this  improvement  benuty  and  c  legance  may  be 
obtuiiiud  without  iucurrinf^*  the  enormous  expense  which  has 
hitherto  accompanied  them." 

Two  firms  appear  to  have  monopolised  the  stamped 
hrassfonndry  demand  of  the  period,  1783,  vis.,  Jones  and 
Barker,  and  Gee  and  Eginton,  who  represent  themselves  as 
manufacturers  "of  coffin  furniture,  in  best  white  metal, 
silvered  on  Bntnnuia  metal;  looking  glasses  and  pictures  in 
gilt  metal,  or  burnished  gold  frames,  bordering,  and  ornaments 
ibr  rooms,  in  ^tamped  paper  or  gilt  metal.'^  The  firm  who  more 
particularly  achieved  success  in  this  department  of  the  brass 
trade  was  that  known  as  Tates,  Hamper,  and  Co.,  now  extinct. 
The  writer  of  this  paper  had  in  his  possession,  nntil  recently, 
a  cmrious  pattern  DOOk  of  the  house  utimed.  The  designs, 
though  of  the  semi-classic  period  then  fashionable,  indicated 
aspiration  after  a  better  style  of  ornament.  He  has  also  recently 
examined  examplf.s  uf  the  work.s  themselves;  though  dimmed 
in.  luisU'e  alter  the  laps©  of  sixty-five  years'  exposure  to  the 
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atmosplierG,  tlie  impression  of  the  die  (tliough  tLo  dies  wcr0 
shallow)  was  sharp  and  well  brought  up,  and  the  finish,  whc^re 
the  lacquer  was  not  removed,  wuuld  amply  justify  the  opinion 
of  the  critic  alluded  to,  i.e.,  "that  many  of  the  articles, 
particularly  the  picture  firames,  were  so  richly  gilt  that  thej 
pass  with  yery  good  judges  for  bnnuBhed  gold.'' 

Increased  familiarity  arising  from  the  practice  of  the 
stamping  process  led  to  bolder  attempts  to  produce  ornament 
in  greater  relief.  The  dies  fi^om  whicli  tlie  articles  were 
stamped  were  sunk  deeper,  as  experience  was  gained  that  by 
annealing  the  ductility  of  the  metal  was  restored.  Many 
articles  then  made  in  stamped  metal  are  now  but  seldom 
asked  for,  and  have  almost  ceased  to  be  represented  in  the 
pattern  books  of  stamped  brassfounders,  as  for  example, 
burtain,  Hat,  Cloak,  and  Looking-glass  Pins,  Bed  Caps,  Drawer 
Knobs,  Handles,  the  shields  of  which  we?-e  stamped  and 
represented  lion  heads.  Sic,  &c.,  grasping  rings  of  tube ;  lion 
and  bird  claws,  grasping  balls  of  sheet  metal,  used  as  feet  for 
"tea  caddies  and  worldbozes;  Key-Hole  Escntcheons^  Bell 
Pulls,  with  stamped  ornament  to  attach  to  the  ribbons,  used 
to  ring  bells,  before  levers  were  introduced,  and  upholstery 
decorations  of  a  now  obsolete  kind;  but  while  the  articles 
named  have  fallen  before  change  of  fRshion,  they  have  been 
more  than  compensated  for  by  an  immense  demand  tor  articles 
in  -another  direction  for  uses  in  trade  undreamt  of  by  early 
'mannfaoturers  of  stamped  brassfonndiy.  Finger  plates,  at 
'first  cast  some  40  years  ago,  began  to  be  stanmed;  they 
'tihen  realised  SOs.  per  dozen.  The  first  stamped  nnger  plate 
was  made  by  Mr.  Thomas  Home.  A  similar  article  is  now  sold 
at  125.  per  dozen.  Cornice  pole  ends,  originally  carved  in 
wood  and  gilt,  began  to  be  made  of  cast  brass ;  eventually 
they  were  and  are  now  stamped,  the  pattern  selected  for  the 
first  experiment  being  a  cast  brass  example  of  the  knob  or  pro- 
jecting-out  kind,  made  by  Messrs.  Abercombie,  brassfdnnders, 
of  Soho  Street,  London.  The  first  departard  from  the 
form  named  is  duo  also  to  Mr.  Thomas  Home,  who  designed 
and  introduced  an  end  which  returned,  and  displayed  a  rosette, 
•biosbum,  or  flower  in  front.  To  the  saine  manufacturer  is 
due  the  introduction  of  the  drop  or  pendant  end,  brought  out 
•in  1844,  which  may  be  said  to  have  been  the  great  hit  in  the 
cornice  end  manufiicture.  "  The  Fuchsia,''  on  its  earliest  intro^ 
dnction,  from  its  novelty,  attracted  attention,  and  the  demand 
for  it  for  some  time  almost  exceeded  the  means  of  supply. 
^The  inventor^  however^  had  had  the  good  fortune  to  register 
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Mi  desigpi ;  tlie  result  was  other  mannftotarefs  'w!io  had 
slightly  altOTed  the  design  and  gone  into  the  market  as  com* 

petitors  were  compelled  to  ackuowleJge  their  obligations  by 
payment  of  a  royalty.  16,000  pairs  of  this  Cornice  end  were 
made  by  the  inventor  during  the  five  years  his  registration 
lasted  j  since  then,  at  least  double  the  number  have  been 
flnde.  The  idea  onee  snggested  of  a  pendant  end,  it  haa  been 
the  progenitor  of  a  host  of  Grape,  Flnmb,  Appki  Filbert,  Rose, 
Cheanut^  and  other  ends,  which  hang  from  ui6  ends  of  cornice 
poles  and  form  their  terminations. 

Gla^s  in  the  form  of  blossoms,  fruit,  leaves,  &c.,  associated 
with  stamped  brassfoundry,  and  introduced  by  the  writer  of 
this  in  the  year  1846,  marks  another  era  in  the  stamped  brass- 
Foundry  Trade.  As  in  the  case  alreEtdy  alluded  to,  the  demand 
at  first  for  cornice  ends  and  cnrtain  bands  of  the  Lily  and 
Fuchsia  pattern,  (the  lily  and  fuchsia  flowers  being  of  opal  or 
other  coloured  glass,  the  leaves  of  metal,)  was  with  dimcnlty 
supplied.  In  the  space  of  l  i  years,  to  which  the  patent 
_extended,  the  «alo  reached  upwards  of  90,000  paii*s. 

Change  ot  tiisluon  obliterated  the  old  method  of  sustaining 
the  drapery  window  curtains,  by  means  ol  what  were  called 
Cnrtain  Fins,  and  Curtain  Bands  took  their  place;  these,  on 
-their  first  introduction,  were  made  of  sheet  metal  about  i  of 
an  inch  thick  by  2^  or  8  inches  wide,  or  were  cast ;  if  of  sheet 
metal,  they  were  ornamented  by  "milling"  or  ''cording*' 
toolsj  i.e.,  small  circular  tools,  which  revolve  on  a  pin,  the 
external  diameter  of  which  tool  or  roller  bore  an  impression  or 
design.  The  tool,  when  held  or  pressed  t^ainst  the  revolving 
•metal  in  the  lathe,  communicatea  to  the  metal  the  counterpart 
impression.  The  metal  was  soldered  on  to  a  hoop  and  tumea  on 
a  chuck  in  the  lathe,  the  milling  tool  applied  and  held  against 
the  hoop  until  the  desired  impression  was  produced,  the  hoop 
was  then  pawn  open,  the  milled  strip  bent  into  form,  ana 
thereafter  dipped,  burnished,  and  Incquercd,  &c.  This,  of 
course,  was  too  goud  an  opportunity  to  be  lost.  An  article 
to  serve  the  same  purpose  was  produced  by  stamping,  very 
much  lifihter  and  diea^,  which,  in  the  end,  drore  the  cast 
heavy  sheet  metal  Tsrieties  out  of  the  field.  The  sale  of 
these  articles  (curtain  bands)  still  continues,  though  now 
somewhat  limited  by  recent  changes  in  taste,  and  the  sub- 
stitution of  cords  and  tassels.  Novelty  rather  than  good 
taste  would  seem  to  have  presided  over  the  design  of  the  orna- 
mentation  ot  many  of  these  curtain  bands.  While  some  of  the 
designs  have  been  chaste  and  elegant,  the  majority  hare  bee 
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just  the  reverso  ;  as  for  «  xamplc — (and  novelty  would  seem  t/? 
have  uperuLed  m  no  Bmaii  de^ee  aome  years  ago) — during  tkv 
affitati<m  of  the  movsmcoDt  for  the  pordiaae  of  Shakesf^re'tf 
House,  at  Stratford-on-Ayon,  a  maaiinotiireriiitrodTicedciiiiam 
bandi  and  cornice  endn  ^  suite j  the  ends  a  swan,  i.e.,  that  of 
Avon,  from  the  beak  of  which  dangled  a  portrait  of  8hake- 
«poro  in  stamped  brass;  the  curtain  band  had  a  medallion 
] ortr  ait  of  the  dramatist  introduc*'*!,  sannounted  by  tlie  bird 
already  named.  The  rage  for  ''polking"  also  reBulied  m  a 
PoBca  Gartaiii  Band. 

Some  Uiirfey  or  thir^-fire  years  ago.  Window  Comioeaj  till 
then  formed  of  wood  carved  and  then  gilt,  or  of  wood 
structurally,  and  compo  ornament  superficially,  also  gilt,  began 
to  be  made  of  thin  stamped  sheet  brass,  wore  effective,  and 
possessed  the  advantage  of  being  readily  restored  by  cleansing 
iind  relacquering  at  a  huk  h  cheaper  rate  than  their  loi  mer 
repreaentativee  conld  be  gilt.  The  trade  in  theae  giew,  and 
was  yery  oonsiderable,  until  it  reoeiTed  a  check  by  ezteDUTf 
importations  of  French  and  Prussian  examples,  the  atyle  an^ 
beauty  of  which  even  the  most  ardent  sticklers  in  favour  of 
English  brass  cornices  must  admit ;  the  colour  is  remarkably 
fine,  the  burnishing  exceedingly  brilliant,  even  on  the  tinselly 
metal  from  which  they  are  made,  while  the  lacquer  or  varnish 
with  which  they  are  protected  from  oxidation  cr  tarnish  i$ 
extremely  transparent,  bnt  does  not  stand  so  well  ai  English 
lacquer.  In  several  of  the  ezamplee  imported,  there  is  aa 
opportunity  for  comparison  as  to  price,  arising  from  the 
patterns  of  Birmingham  manufacturers  bnviTig  been  copied 
either  by  cast  iron  dies,  produced  by  casting  from  the  originals, 
or  by  having  dies  sunk  from  them  in  steel.  Admitting  that  in 
strength  of  material  the  balance  was  in  favour  of  the  original 
articles  of  Binningham  mannfactnre,  still  there  was  such  a 
marked  difference  of  price  in  favour  of  those  of  continental 
production  as  to  be  startling,  and  led  to  the  enquiry  if  thes^ 
could  be  sold  by  a  retailer  at  the  prioea  marked,  at  v:hn.t  ]>rice 
were  they  produced  by  tho  manutacturers  at  Puna  and 
Isherlon  ?  Whde  every  attempt  to  detenomte  the  substantial 
charapter  of  English  manufactures  is  to  be  deplored,  in  this  age 
of  competition,  the  importation  of  foreign  metal  manufiustnref 
must  be  met. 

On  the  introduction  of  the  Continental  Stamped  Cornices, 
there  was  the  usual  howl  on  the  part  of  the  local  manufacturers  { 
chaos  had  come  again ;  the  trade  was  done  for  in  Eti gland, 
A  little  farther  rejection,  however,  led  to  an  attempt  to  ti^  . 
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jf  ibe  imported  examples  could  not  be  met  by  an  'aar^le  of 

local  manufacture  eqoallj  light  and  cheap.  The  effort  waa  made, 
th('  rv^uk  satisfactory,  aa  regards  reduction  of  price.  In  Bir- 
mingham ai'O  now  produced  starapcrl  cornices  equally  light,  and 
as  cheap  as  those  of  Prussian  manulacture,  witn  the  exception 
tliat  ibe  latter,  as  regards  burnishing^  exhibit  less  "riTelling,'' 
In  all  probability  arising  from  a  more  careful  preparation  of 
the  "  toroBB,"  or  internal  support,  or  solid  convex  copy  of  the 
cornice  on  which  the  burnishing  is  effected,  and  a  delicacy  and 
litrhtness  of  touch,  which  distinguish*  «  tlic  manipulation  of 
contmental  artisans,  attributable  to  vegetable  diet,  light  wine, 
and  very  small  beer.  On  the  contrary,  English  beef  iind  beer 
igive  muscular  force  and  power,  difficult  to  restrain,  and  uncou- 
■donsly-  demonstrated  in  opposition  to  will.  The  difference  lies 
there  |  hat  if  the  proposition  is  reversed,  it  is  equally  difficult 
for  the  continental  workman  to  impart  to  solid  cast  ^ork  the 
deep  rich  burnish  recognisable  in  the  kind  of  work  last-named 
produced  by  Knglishmen.  As  regards  the  "dipping"  of  the 
foreign  examples,  while  the  metal  is  evidently  lighter  in  colour, 
imart  from  the  colour  of  the  varnish  or  lacquer  used  to  protect 
the  metal  from  oxidation,  their  snrfoce  displays  a  dehglitfullj 
nniform,  speeklese,  delicately  ''dead''  effect,  in  all  probabiUly 
arising  from  a  superior  knowledge  of  chemistry  and  its  prac* 
tical  api^oation.  With  these  exceptions,  the  English  com* 
petitive  examples  are  up  to  the  mark,  and  may  fairly  take 
their  place  side  by  side.  As  has  been  already  stated,  many 
of  the  foreign  examples  are  copies  of  Birmingham  cornice 
makers'  patteras,  afibrdiug  a  means  of  comparison  as  to  price ; 
and  it  mtky  be  instruotive  to  compare  Birmingham  prices  of 
the  year  1856  with  the  prices  of  tne  same  articles  produced 
after  the  introduction  of  the  imported  varieties,  at  the  same 
time  contrasting  the  value  of  the  English  against  the  German, 
premising,  however,  that  in  the  last-named  comparison  the 
articles  of  English  make  were  heavier,  but  by  no  nu  aus  of 
such  a  weight  as  to  account  for  the  very  great  and  upoarent 
dissimilaritj  in  price  between  the  examples— metal  only,  no 
woodwork— -price  per  foot » 

Mn^D^mm,  law.  18C6.  EnglUh.  German. 

a.  fi.  B.  (i.  B.  d.        B.  d. 

4i-i]i.OonilM  ...  1   1  ...  0   6  ...  4i.in....  1  1  ...  0  8  pflrftwt. 

6>m.       „          2   1  ...  0  10  ...  8-in.  ...  4  4  ...   2  4|  „ 

ICin.       „          4  2  ...  1   9  ...  SJ-in.  ..  2  10  ...  1   8  „ 

AlauufacLurera  of  iinished  Stamped  Brassfoundry  for  Upholstery 
purposes  am  also  makers  of  Brass  Tube  Cornice  Poles ;  they 
ore  alao  makera  of  bnuM  (thxee-fonrthsj  and  half  corered  on 
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wood)  poles^  in idiicli  artides  an  equally  great  reduction  in  prm 
has  been  made  as  in  stamped  window  cornices.  A  two-and-a* 
half  inch  cornice  pole,  three-fourths  covered,  which  originally 
cost  28.  6J.  a  foot  in  1  840,  can  now  bo  purchased  at  consider- 
ably less  than  hull'  that  amount.  The  metal  is  Lighter,  but  the 
difference  in  the  valae  of  the  metal  does  not  account  for  the 
very  great  redaction  in  price,  ihns : — 

2in.  i^in.  t|in. 

$.  d,  t.  d.  9.  d, 

1840                                 19  ...      2    2  ...       2  6 

1866                                  Oil*  ...       11  ...  18 

The  same  manufacturers  make  also  Cornice  Pole  Bang*  at  ^ 
great  rednctidn  in  |nice  from  the  old  prices  in  the  year  named^ 

aiin.  a|in.  Sin. 

c.  d.  t.  d.  t.  d, 

1810   4   1  ...     6   0  ,,,     6  Operdoi. 

1816   2  10  ...     8   0  ...     a    li  „ 

The  three-fourths  covered  poles  have  the  metal  drawn  on  by 
the  drawing  process,  similar  to  that  to  be  described  in  tube 
<drawing.  A  wood  core  or  centre  is  laid  in  a  strip  of  brass, 
rendered  concave  by  passing  throngh  rolls.  In  this  state  it  is 
taken  to  the  dxaw»bench,  the  wooS  and  brass  drawn  through 
a  tool,  the  tange  "  of  the  brass  and  wood  being  caught  by  the 
ph'ers  of  the  draw-bench,  and  dragged  in  its  entire  length 
through  the  tool,  the  result  is,  tho  brass  is  made  to  cling  to  the 
wood.  The  brass  is  thereafter  lioated,"  with  floats,  i.f.,  files, 
with  the  teeth  cut  in  one  direction,  the  auiiace  scoured  with 
ponnded  pot,  the  pole  is  thereafter  burnished  with  Jong  steel 
onmishers ;  lacquering  condudes  the  finish,  and  completes  the 
pole.  All  brass  poles  are  finished  in  the  same  way;  but 
occasionally  they  are  polished  and  lacquered.  Cornice  Pole 
Rings  are  made  from  tube,  the  ring  form  is  given  by  winding 
the  tube  round  an  iron  mandrill  ;  the  entire  length  nf  tube 
forms  about  one  dozen  rings.  The  oil  is  then  sawn  through 
longitudinally,  which  separates  the  rings,  the  joints  of  which 
are  soldered,  and  the  rings  finished  by  taming  and  boxnish* 
ing,  the  loops  for  the  curtain  hook  rivetted  in,  and  the  tings 
arc  thereafter  lacquered.  Broad  or  flat  rings  for  the  same 
purpose  are  made  from  sheet  metal,  and  raised  convex  by 
press  tools.  Stamped  ornamental  rings  are  also  made  for  the 
same  purpose.  The  first  ring  of  the  former  variety  was  made 
by  Mr.  Thomas  Home.  In  making  ordinary  tube  cornice  rings, 
where  the  tube  is  made  of  thin  sheet  brass,  the  tnbe  requires 
to  be  filled  with  sand  in  order  to  retain  its  ^lindrical  fomi 
in  ''winding,"  and  to  prevent  the  appearance  of  "puckering.^ 
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As  Dipping  ia  ihe  imiTennUy  adopted  method  of  faush  in 
Stamped  BraBsfoandiT,  the  procees  wiu  now  be  described.  In 
oonneotion  with  this  department  of  brass  manufacture,  we  have 
to  record  a  curious  incident  which  revolutionised  this  style  of 

finishj  and  has  extended  itself  into  all  otiior  departnient«<  of  the 
the  finished  brass  trade.  Previously,  ihu  operation  of  dipping  or 
acid  finish  consisted  in  "  pickling  "  the  bra.ss  in  weak  acid,  and 
thereafter  passing  the  work  through  strong-dipping  aquafortis, 
the  result  was  a  bright  surface.  The  "  d^A  dipped  "  process, 
which  gives  such  a  contrast  to  brilliant  burnishing  where 
,  introdaced,  arose  originally  from  the  negligence  of  the  work* 
man,  whose  special  duty  it  was  to  dip  "  the  article.  In  the 
year  1832,  a  dipper in  the  employ  of  Mr.  David  Malina 
left  throughout  the  night  a  quantity  of  ai  tides  in  the  cleansing 
solution,  or  pickle  ;  the  result  was,  that  on  attempting  to  pro- 
dace  ihe  bright  "  dip by  immersing  or  psssing  the  artides 
throagh  the  strong  acid,  wey  presented  a  doll  ,  frosted  yellow 
snr&ce  or  hn6 ;  charmed  with  the  effect,  certain  portions  were 

r rated  upon  with  the  burnisher,  and  lacquered.  Acting  on 
accidental  hint,  "dead  dipping*'  wns  thus  originated,  and 
has  now  become  the  recognised  and  generally  practised  mode 
of  finish  whore  acid  is  employed. 

The  operation  of  "  dipping  "  is  practised  as  follows  : — The 
shop  is,  or  shonld  be^  a  weu-ventilated,  high-roofed  apartment, 
with  abundant  provision  for  the  escape  of  the  fnmes  of  the  acid. 
It  is  built  round  interiorly  with  brickwork,  on  which  to  place 
the  tnbs  which  contain  the  water  to  kill  the  acid,  and  the 
"jowls  "  or  earthenware  vessels  in  which  the  various  strengths 
of  acid  are  contained.  There  should  also  be  a  muffle  in  which 
to  anneal  the  work,  and  a  horizontal  plate  of  iron  with  pro- 
Tision  to  heat  it,  in  order  to  keep  the  box-wood  receptacle  or 
sheet-iron  pan  and  its  contents  at  a  moderate  temperature. 
This  shop  snould  be  in  connection  with  a  space  or  yard  in 
which  to  place  the  pickle  troughs,  and  there  should  be  ample 
provi'^ion  for  the  supply  of  clean  cold  water;  if  soft  water,  so 
much  the  better ;  also  a  set  boiler  in  which  to  keep  hot  a 
supply  of  ley  or  alkaline  solution,  as  potash  or  soda.  The 
materials  employed  are  aquafortis  of  various  strengths,  pure 
water,  and  argol,  I.e.,  the  refuse  or  sediment  of  wine  casks,  or 
crude  tartar  in  the  form  of  a  powder.  After  annealing,  the 
'work  is  immersed  in  a  weak  solution  of  pickle,  to  "  scale  it,'' 
or  remove  the  external  skin.  Aftpr  riniainp^  it  out,  it  is  brushed 
with  sand,  to  remove  the  more  tirmly  adherent  scales.  Again 
pickled^  ijf  uniformly  clean^  it  is  then  in  a  condition  to  receive 
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a  final  finish,  if  bright  dipped ;  and,  if  dead  dipped,  to  be 
subjected  to  the  "  deadening"  proccBs,  which  is  conducted  as 
follows  ; — The  aquafortis  is  reduced  from  its  dipping  strength 
by  means  of  water^  or  a  special  vanely  is  used  and  designated 
}3j  the  name  of  "  deadening  aqua/'  A  quantity  of  either  the 
ibrmer  or  latter  is  poured  into  a  "jowl,"  or  brown  earthen- 
ware open-mouthed  vessel.  The  articles  are  placed  therein, 
and  the  jowl  agitated  till  a  creamy  coating  is  obfservable  over 
their  entire  surface ;  they  are  then  removed  and  washed  out 
in  water.  After  they  are  cooled  and  the  acid  "  killed"  they 
^e  passed  through  the  strong  ac^nafortis,  rinsed  out  in  three 
several  tnbs  of  water,  and  then  dned  out  in  warm  box-sawdnst 
contained  in  the  sheet-iron  pan  already  alluded  to.  Any  acid 
which  may  have  accidentally  insinuated  itself  into  defects 
in  tlie  work  is  neutralised  by  immersion  in  the  **  ley "  or 
alkaline  solution  contained  in  the  boiler.  At\er  the  articles 
are  dried  out  they  are  then  plunged  iuto  u  tub  containing  pure 
water,  on  the  sudace  of  which  is  strewed  a  small  quantity  of 
argol,  or  tartar.  In  this  condition  the  workman  holds  them  in 
his  vice,  or,  if  round  or  globular,  places  them  on  the  chnck  in 
his  lathe* 

Tlie  opprntion  of  dipping  is  considerably  dependent  on 
temperature.  It  is  retarded  by  cold,  and  accelerated  by  a 
moderate  heat;  in  exceedingly  hot  weather  it  is  with  great 
difficulty  accomplished,  and  is  rarely  satisfactory,  as  the  work 
becomes  speclued  or  irreguhir  in  the  "  deadening.'^  The 
success  of  the  operation  of  dipping  is  greatly  dependent  on 
the  mixture  of  the  metal,  and  not  a  little  on  the  aquafortis,  its 
strength  and  purity.  Up  to  the  present  time  practice  has  been 
the  only  grnido  to  Engbsh  "  dippers ;  "  the  recurrence  of  certain 
phenomena  they  obviate  by  experience,  by  rule  of  thumb  or 
experiment ;  axkd  these  experiments  are  not  on  all  occasions 
Buccessfol  in  removing  the  mfficulties  which  present  themselves. 
Science,  to  be  usefm,  should  deal  with  tne  rationale  of  the 
operations  and  processes  employed  in  manufactures;  but  no 
scientific  work  has  yet  explained  the  "  why  and  because"  whifdi 
regulates  the  failure  or  success  of  "dead  dipping-." 

To  dipping  toUows  burnishing,  the  process  of  which  will 
jlow  be  described. 

BumMdng,  which  furnishes  a  contrast  to  other  portions 
of  dead  dipped  work,  is  effected  by  means  of  steel  bur- 
nishers, or  tools  of  steel,  vaiying  in  form  according  to  the 
nature  of  the  work  and  surfaces  of  the  portions  to  be  burnished, 
^or  ordinary  fiat  work,  or  tubes  and  the  edges  of  cast  work. 
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(iie  buniiflhm  are  firom  twelve  to  fifteen  utohes  long,  of 
oral  shape,  aad  tapering  to  a  point.    OtKer  varieties  of 

bnrni«lier«i,  for  latlie  burnishing,  are  made  with  variously 
formed  termiuatioiia ;  others  are  hooked^  and  of  varinns 
breadths  and  thicknesses;  all  arc  blnnt,  and  after  li^mg 
iiai  dened  are  polished  up  to  the  highest  degree  of  briiiiaiic^ 
on  the  portion  need  for  bnniishing.  The  article  to  be  bnniiahed 
is  held  in  a  vice,  if  cast ;  if  stamped,  it  is  laid  on  a  "force''  or 
solid  metal  convex  brass  or  leaa  cast  of  the  stamped  article ; 
this  furnishes  an  internal  support  to  the  thin  metal,  and 
prevents  its  linking  under  the  pressure  of  the  burnisher. 
The  surface  to  be  burnished  is  operated  upon  with  the  steel 
burnisher,  dipped  in  "  ox  gall."  This  lubricates  the  bmiiisher, 
and  prevents  scratching.  The  work,  -when  it  gets  dry,  is 
dipped  into  the  argol  water.  When  the  article  has  been 
bamished  on  all  the  portions  intended,  it  is  pwsed  through 
sharp  water,"  i.e.,  water  in  which  a  small  quantity  of  acid 
has  been  mixed,  thereafter  it  is  rinsed  out  in  pure  water, 
and  hnally  dried  out  in  warm  box-sawdust;  it  is  then  lacquered 
to  protect  it  from  oxidation  or  taruish. 

As  Stamped  Brassfoundry  is  always  lacquered,  a  description 
of  the  process  of  lacqnering  is  here  introduced. 

Lacquering,  or  the  covering  of  finished  brass  work, 
with  transparent  varnish  to  preserve  the  sni^tce  and  finish 
'  ,  of  the  articles  from  ordinary  and  extraordinary  atmospheric 
and  other  infiupnrn';,  may  be  said  to  comph^te  the  mani- 
pulatory operations  in  the  manufacture  of  objects  in  brass. 
The  lacquering  room,  in  the  best  regulated  mauuiactories, 
is  a  lof^,  well-aired  apartment,  with  counters  round,  on 
which  to  lay  the  finished  articles.  In  it  sre  erected,  on  brick 
basements,  with  cast  iron  top  or  plate  placed  horizontal^ 
hke  an  ordmary  hot-hearth,  one  or  more  stoves.  Ordinary 
cast-iron  frames  and  doors  are  inserted  in  front  to  allow  of  the 
introduction  of  the  fuel.  A  series  of  flues  running  under  the 
surface  of  the  iron  plate  secures  the  diffusion  of  heat  generally 
on  its  upper  surface.  On  this  plate  are  laid  the  articles  to  be 
lacquerea.  The  Lacquer  or  varnish  is  composed  of  sjnrits  of 
wine,  in  which  has  been  dissolved  seed  lac.  In  appearance  ift 
presents  that  of  pale  French  brandy,  verging,  where  coloured, 
mto  that  of  the  brown  variety  of  the  spirit  already  named.  Tur- 
meric, dragon's  blood^or  sandal  wood,  will  impart  various  shades 
of  colour  if  dissolved  in  the  mixture  of  spirit'^  of  wine  and  lao 
already  named.  The  brass  articles  having  been  coated  over  when 
cold  with  the  lacquer,  are  laid  on  the  hot  iron  pJate,  and  when 
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sufficiently  heaied  are  again  coated  with  lacquer  applied  with 
large  round  camel  hair  brushes,  of  sizes  varying  from  five- 
eight  inches  to  one  iack  diameter.  Delicate  and  skilful  appli'. 
calion,  and  tiie  perfection  of  lacquering,  consist  in  a  uaifom 
ooa^ff.  Careless  lacquering  is  indicated  by  smearing  or 
irregular  depths  of  shade,  and  consequently  impaired  briUiancy 
of  effect.  Too  mnch  heat  frizzles  the  lacqner;  if  too  cold  the 
articles  will  be  dull.  The  spirit  of  wine  is  simplv  a  solvent 
for  the  gum,  and  when  the  lacquer  is  appHed  evaporates  or 
flies  off^  leaving  the  gum  on  the  surface  of  the  brass,  and 
protects  its  surface  completely  for  years  from  ordinary 
exhalations  or  other  inflaences.  Sea-air,  the  nozions  fumes 
of  chemicals  or  tobacco,  the  deposits  of  flies,  damp,  Ac., 
ho-wever,  act  upon  it,  and  corrode  through  the  lacqner, 
impairing  it.s  brilliancy  and  protective  properties.  The  idea 
that  lacquering  brightens  up  brass  work,  apart  from  finish,  ia 
an  error  too  frequently  entertained ;  unless  there  is  previous 
finish^  laoaner  being  transparent  serves  only  to  ren^r  more 
apparent  tae  existing  defects  on  the  snr&ce  of  the  object  on 
mudi  it  is  applied. 

Attempts  have  been  made  to  introduce  steam -heated  lac- 
quering plates,  or  a  hollow  iron  box  into  which  the  steam  passes. 
Heat  in  steam,  however,  indicates  pressure,  and  no  ordinary 
engine  boiler  valve  could  be  so  loaded  as  to  stand  the  pressure 
to  get  np  the  reqnired  degree  of  heat  eqnsl  to  that  produced 
by  fuel  mtroduced  immediately  nnder  a  cast-iron  plate. 

Steam  has^  however,  been  successfully  applied  to  the  laoqner- 
ing  of  tubes  and  other  hollow  articles  as  follows  : — a  steam  pipe 
is  conductpd  from  the  boiler  of  the  engine  connected  with 
the  Works,  iliis  pipe  is  led  into  the  lacquering  room,  and  placed 
horizontally  about  three  feet  or  three  feet  six  inches  from  the 
floor.  In  this  horisontal  tnbe  is  inserted,  at  regular  distances, 
a  number  of  good,  well  made  gun-metal  taps ;  these  are  fitted 
with  lever  keys,  easily  removed  after  the  steam  has  been  turned 
on  or  off.  The  taps  have  tapering  ends,  which  are  inserted 
into  the  end  of  the  pipe  or  tube  to  be  lacquered.  The  opposite 
end  of  the  tube  is  supported  on  a  stand,  the  steam  is  turned 
on,  passes  through  the  interior  of  the  tube,  and  speedily 
heats  it  to  a  sufficient  temperature  for  lacquering.  The  uoquer 
is  then  applied  as  al  ready  described.  For  the  purpose  of  lacq  uer- 
ing  such  vticles  as  have  been  named,  the  steam  method  alluded 
to  has  no  equal.  The  heat  of  the  tube,  or  hollow  article  to  bo 
operated  upon,  can  be  increased  of  diminished  at  will  hy  simply 
^nrning  on  more,  or  checking  the  admission  of  the  steam,  - 
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Contrast  this  with  the  tedious  process  of  heating  a  twelve  or 

eighteen  feet  tube,  or  liollow  cornice  ]">ole,  on  a  cast-iron  plate. 
The  utmost  length  which  could  be  properly  hoHted  at  one  time 
would  not  extend  beyond  eigliteen  inches  or  two  feet.  "We 
have  thus  at  least  twelve  separate  heatings ;  removed  from 
the  hot  plate  the  article  speedily  cools,  and  we  hare  Dine  or 
twelve  separate  joinings  of  lacquer;  tihe  laccmerer  must  he. 
careliil  and  skilful  indeed  who  is  able  to  conceal  the  junctions 
of  the  several  points  of  contact.  If  this  is  contrasted  with  the 
tube  rc  LTularly  heated  by  steam,  the  superiority  of  the  steam 
process  will  at  ouce  be  recognised* 

8TAmB8  nV  TBI  BOUOH,  AHD  fOB  HIBl. 

Having  hitherto  dealt  clue%  with  finished  stamped  BitiS*  ■ 
fonndry  for  sale  to  upholsterers  and  decorators,  another  equally 

important  department  of  the  stamped  trade  remains  to  be- 
treated  of,  viz.,  the  class  of  articles  produced  and  consumed  by 
manufacturers  of  cabinet  brassfouudry,  gas  fitting.s,  and  brass 
bedstead  makers,  who  either  have  not  dies  or  stamps  wherewith 
to  prodaoe  stampings,  or  who  desire  to  vary  their  nattems  by. 
the  infusion  of  a  little  variety,  which  are  supplied  by  "  Mann* 
fecturers  of  Stampings  in  the  Bough.''  There  is  yet  another 
section  of  the  stamped  trade,  viz.,  that  of  "  Stampers  for  Hire  ;  " 
thei^e  do  not  possess  dies  of  their  own,  though  they  have  all  the 
appliances  for  stamping.  In  the  latter,  the  dies  and  metal  are 
sent  by  the  manufacturer ;  after  the  stumpiugs  are  completed, 
they  are  returned  with  the  scrap  and  dies,  the  stampings  being 
charged  at  so  much  per  gross  or  per  dozen.  The  lormer  class 
sell  their  work  at  so  mucn  per  gross  or  dozen,  the  price  of  the 
metal  included.  In  the  condition  in  which  the  Stampings  are 
sold  they  are  unfinished^  being  left  without  the  oxide  or  '^Kinon 
their  surface  being  removed  atl^er  annealing,  and  from  the  last 
blow  of  the  stamp.  For  gas  fitting  purposes.  Balance  Weights, 
Vases,  Bodies,  Arms  or  Branches,  Ceiling  Plates,  Chain 
Links,  &c,,  are  produced.  These  are  converted  or  fitted 
up  into  chandeliers,  by  the  manufacturer,  workmen  adding 
*the  structural  parts,  introducing  the  tubes  which  condu(S 
the  gas  to  the  burners,  and  forming  the  necGssnrr  attach- 
ment to  connect  the  stanipinfrs  w^th  the  other  portions  of 
the  chandelier,  &c.  The  article  is  then  taken  to  pieces  and 
finished  by  lac^uenng  or  bronzing  as  may  be  desLred. 
Becently,  a  oonsiderame  improrement  has  besm  made  in  the 
^atamped  rough  trade by  manu&otnrers  eqgaged  in  it 
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Binking  entire  sets  of  dies  to  produce  cliandeliers,  &c., 
en  Ignite  i  formerly  they  simply  produced  only  incongruoua 
partd,  and  the  consequence  was  an  article  in  which  a  mixture 
4>f  fltyleBwaa  too  apparent.  Admitting  the  eflEiact  of  stamped 
work  never  can  be  compared  to  good  honest  oastiiig,  in  so  &r 
as  substantiality,  and  light  and  shadow,  consequent  on  under- 
cutting, are  concerned,  still  a  very  near  approximation  to  the 
effect  of  cast  work  may  be  arrived  at  by  the  attachment  of  leaves, ' 
ornaments^  or  portions  of  ornaments  stamped  separately,  and 
soldered  with  hard  solder  to  the  other  parts  of  t^e  stamping  it 
is  intended  to  enrich.  The  present  demand  for  artides  good- 
in  form,  decorated  with  ornament  in  low  relief,  is  favourable  to 
the  stamping  process,  in  so  far,  that  \vliile  the  die  in  which  the 
article  or  portion  of  the  article  to  be  stamped  is  more  easily 
sunk,  the  stamping  of  the  metal  is  accomplished  with  greater 
facility  if  attention  is  paid  to  the  "force,"  owing  to  the  ease  with 
iriddk  tiie  ''force''  is  withdrawn  by  the  stamper  alter  the  blow 
has  been  struck.  The  conditions  involyed  in  the  preparation 
of  a  die  for  stampings  necessitate  that  it  should  be  so  cut  or 
tapered  in  the  woi-k,  in  order  that  the  metal  can  be  easily  with- 
drawn after  it  has  been  struck  into  the  die.  If  undercut,  tit© 
metal  would  be  driven  into  the  undercut  portion  of  the  die  and 
held  there.  Every  incision  or  depression  in  the  die  must  there- 
'  fore  be  tapered  outwards  towards  the  top  of  die  die,  so  that  if  a 
east  in  plaster  was  taken  from  the  die,  the  cast  wonld  readily 
drop  out  on  reversing  the  die.  It  is  the  necessity  for  attending 
to  this  condition  which  lies  at  the  bottom  of  want  of  effect 
in  stamped  work  of  all  kinds,  and  makes  it  contrast  so 
unfavourably  with  "  beaten  works,"  which  there  is  no  doubt 
stamping  was  intended  to  imitate. 

Witmn  the  last  few  years  Yery  lar^  ceiling  ornaments, 
made  in  brass,  have  been  introduced  instead  of  ''plaster/' 
"  papier  mach^,"  and  "  compo/*  for  the  decoration  of  centres 
of  ceilings  of  rooms,  &c.  These  are  produced  by  stamping  in 
separate  leaves,  and  nnitino'  the  -ovcral  portions  together. 
The  stamped  work  produced  lor  bod-read  makers  consists  of 
Vases  to  surmount  the  pillars,  capitals,  and  bases,  centre  husks  . 
for  pillars,  rosettes,  and  other  portions  for  the  decoration  of 
head  and  foot  rails. 

The  process  of  stamping  will  now  be  briefly  described. 
The  mechanical  requisites  nre  a  stamp  formed  of  a  heavy  mass 
of  cast  iron,  which  is  sunk  into  the  ground.  From  this,  two 
cast-iron  uprights  or  pillars  rise.  On  the  top  of  these  is  a  trans- 
twae  piece  of  metal,  with  an  aperture  in  the  centre,  over  which 
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m  pulley  woika.  Orer  this  pulley,  with  a  groove  in  it^  »  rope 

works  ;  to  one  end  of  the  rope  is  attached  a  hammer  or  "  rani,'* 
which  slides  between  the  pillars,  which  act  as  guides  |  the 
other  end  of  the  rope  is  left  free,  and  is  used  to  raise  the 
hammer.  Tho  die  is  attached  to  the  bed  of  the  stamp  and  held 
there  by  iuur  screws;  to  the  pulliiifr  hammer  a  ''force'*  or 
couvex  copy  of  the  die  is  attached.  The  piece  of  sheet  metal  to 
be  stamped  is  laid  on  the  die,  the  hammer  is  elevated  by 
palUng  the  rope,  it  is  then  allowed  to  descend ;  the  consequence 
of  the  blow  is,  that  the  metal  assumes  the  approximate  form  of 
the  concavity  sunk  in  the  die.  If  the  reader  imagined  that  the 
production  of  a  strnnped  article  was  eflfected  by  one  blow,  ho 
would  labour  under  a  mistaken  impression  ;  even  an  article  in 
low  relief  requires  seven  or  eight  blows,  and  a  correspond ni  Lif 
change  of  "forces,"  increabing  in  convexity  and  in  the  amouu& 
of  diSafl,  mLtU  the  entire  design  in  the  die  is  brought  up.  While 
seven  or  eight  blows  have  bwn  named,  certain  articles  reqniro  . 
as  many  as  twenty  or  twenty-iive  blows  to  bring  them  up 
with  all  the  details  perfect.  If  expedited  by  diminishing  the 
number  of  blows,  the  chances  are,  that  tha  metal  operate  rl  upon 
would  tear,  crack,  or  "  fly,"  in  the  process  of  stampiug.  In 
the  process,  the  metal  is  repeatedly  annealed  to  restore  its 
ductility.  The  last  blows  are  eiven  from  brass  "  forces,"  with 
all  the  details  perfect,  the  ''tfudng  down"  being  effected  hj 
lead,  tin,  or  softer  metal  forces.  If  the  description  given  of 
the  process  of  stamping  has  been  understood,  the  idea  of  the 
difficulty  of  producing  globular  articles,  as  tho  balance  weights 
of  chandeliers  nnd  certain  varif  ties  of  cornice  ends,  will 
naturally  suggest  itself.  Such  are,  however,  stamped  in  two  or 
more  parts ;  the  two  parts  which  form  an  object  are  then  made 
to  fit  each  other,  and  bound  together  with  binding  wire.  Borax 
and  solder  being  applied,  the  union  is  effected  by  the  action 
of  a  soldering  stove  or  a  hearth,  the  fire  of  which  is  operated 
«pon  with  bellows,  or  the  gas  blow-pipe  effects  a  similar  result. 
The  snrplns  metal  and  solder  is  then  trimmed  off,  and  the 
balance  weight  or  portion  of  the  cornice  end  is  in  a  condition 
to  be  passed  into  the  hands  of  the  fitter  and  finisher, 

A  recent  introduction  of  improved  appliances  for  the 
production  of  large-sized  vessels  by  stamping  in  metals, 
as  copper,  &c.,  has  been  made  by  Mr.  Daniel  J.  Fleetwood, 
and  merits  attention.  In  it  the  united  power  of  water 
and  steam,  ike,  is  taken  advantage  of  for  the  production  of 
pnrely  c}  lindrical  forms  by  the  forcing  down,  or  out  of  the  flat 
discs  of  metal,  cylinders  of  vaiioos  depths  with  flat  flanges  or  ' 
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teasels  with  omamental  moalditigs  on  top  and  bottom^  cUsb* 

covers,  &c»  The  upper  and  lower  dies  are  moYoMe,  the  upper 

operated  npon  hy  steam,  the  lower  hy  the  equally  irresistible 
force  of  hydraulic  pressure,  and  a  ring  ])artakiTig  of  the 
character  of  the  external  oruamootal  form  of  the  vessel  whieh 
is  akin  to  the  "  force  "  in  ordinary  stamping.  This  steel  force  is 
operated  upon  by  a  piston^like  die,  or  hammer,  which  it 
snrrounds  annularly,  (it  is  a  collar^  in  fact).  The  down  blow  of 
the  piston4ike  npper  die  strikes  on  the  surface  of  this  force, 
which  in  tnm  operates  on  the  copper  disc,  and  it  gradually: 
impresses  on  it  the  contour  of  the  mouldings.  No  annealings 
are  required,  and  the  advantag^e  is,  that  the  metal  of  the  veaael 
is  formed  uniform  throughout,  and  n(7t  as  in  that  process  in 
which  the  tlise  is  held,  and  the  metal  drawn,  or  forced  down  by 

gressurc,  m  which  ca*ie  the  sides  of  the  vessel  must  be  thinner, 
a  the  Fleetwood  process,  each  blow  takes  in  a  little  more  metal, 
ttnd  the  metal  is  amwn  in  or  swaged  down,''  not  forced  down, 
thns  preserving  a  greater  thickness  on  the  sides  of  the  vessel 
than  can  possibly  be  done  by  *^  the  cam  operation  method. 
By  the  new  process,  the  "  dies  or  "  anvils  "  can  be  withdrawn, 
and  the  stan)ping  taken  out.  If  two  sets  of  dies  arebeiitg  worked, 
as  they  cau  be,  two  workmen  may  be  en7])luyed,  as  a  clover 
arrangement  of  a  railway  permits  of  dies  being  withdrawn,  one 
workman  dislodging^witndrawing  his  die — and  taking  out  the 
stamping,  while  the  other,having  placed  his  die  under  the  stamp, 
the  operation  of  stamping  is  proceeded  with,  and  no  time  is  lost. 
This  method  of  stamping  effectually  does  away  with  "  repeated  " 
annealings,  changing  "  forces and  work  which  could  only  bo 
produced  by  a  great  number  of  successive  operations,  and  at  a 
great  expenditure  of  time,  is  now  reduced  to  a  minimum  aa 
regards  time  and  cost.  For  largo  objects,  cylindrical  in  form, 
with  omamental  mouldings  on  the  upper  surface,  as  large 
cooking  yessels  for  the  Turkish  army,  of  which  immense  quan- 
tities have  been  made  in  Birmingham }  for  dish  cavers,  &c.,  the 
process  is  ihyaluable.  The  application  of  two  forces  to  effect 
one  operation  is  original,  viz.,  the  hydraulic  force  which  impels 
up  the  lower  die,  and  the  pulsative  force  of  steam  which 
•operates  on  the  npper  die  or  hammer  which  strikes  the  blow 
on  the  collar  or  annular  die,  and  produces,  in  spmi-ornamental 
work,  the  mouldings.  Of  coui"se  it  will  be  readily  understood 
this  process  is  confmed  to  the  piodnddon  of  such  work  as  has 
been  named. 

All  stamped  articles  hare  surplus  metal  attached  to  them 
-ikft^  the  stamping  process  has  been  completed,  whieh  is  got 
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rid  of,  where  tbe  number  of  the  articles  is  not  very  great,  by 
means  of  thin  chisels.  When  the  stamping  is  laid  in  the  die, 
removed  from  the  stamp,  where  articl  les  are  numerous. 
"  clipping  tools  "  are  made  of  the  ezwst  contour  of  the  outline 
of  the  die,  tho  bed  placed  in  the  press  and  held  there,  the 
punch  is  attached  to  the  screw  of  the  press,  the  lever  gives 
motion  to  the  screw,  causes  the  punch  to  descend,  and  cats 
away  the  surplus  metal  by  one  operation. 

The  process  of  stamping,  when  conducted  by  manual  labour 
alone,  is  a  laborious  one,  iiivolviuy  in  the  raising  of  the  ram" 
or  falling  iiammer,  frequently  112  lbs.  or  more  in  weight,  the 
unnecessary  expenditure  of  muscular  labonr.  The  application 
of  steam  power''  to  the  process,  while  it  lias  been  taken 
advantage  dri>7  the  mannfiicturers  of  stamped  tea  tray  blanks, 
dish  covers,  and  large  articles  to  be  electro-plated,  by  tin- 
plate  workers,  and  by  manufacturers  engaged  in  the  production 
of  large  copper  goods,  with  one  or  two  exceptions,  hn^^  Tint  yet 
been  generally  adoptf^l  l)y  stampers  ene'n'jfHl  in  the  production 
of  stamped  brass  goods.  The  steam  iuiiiimer  of  Nasmyth, 
with  its  immense  power,  capable  of  such  delicate  adjustment, 
certainly  fiimishea  the  bint ;  and  one  mannfoctnrer,  Mr.  Joseph 
Hill,  of  Broad  Street,  patented  a  steam  hammer  with  certain 
improvements  which  fitted  it  for  brass  stamping.  One  or  two 
other  manufacturers  have  adopted  methods  by  which  the 
ram  "  is  lifted  by  belts  passing  over  pulleys  attached  to  a 
shaft  set  in  motion  by  steam,  but  the  great  majority  of  the 
trade  continue  to  use  manual  labour  only.  They  are  slow  to 
recognise  the  waste  of  nervous  energy  and  musculai*  strength 
in  a  process  which  can  be  better  accomplished  by  the  inanimate 
and  nntiring  power  of  steam.  By  retaining  the  old  method  of 
working,  they  ignore  the  science  of  the  nmeteenth  century; 
this,  advancing  mtelligenoe  repudiates,  and  humanity  deplores. 
One  diligent  manufacturer  of  stamped  brassfoandiy  m  the 
rough  informs  us  that  the  labour,  by  the  pulley-revoTving-by- 
machincry  proccs^s,  is  diminished  hy  one-third  ;  what  was  done 
by  the  stamper  and  two  "  puliers "  is  now  done  by  tho 
''stamper"  himself.  He  elevates  the  "ram"  with  ease 
himself;  in  another  stamp  worked  by  one  man,  the  pull  is 
effected  with  the  nse  of  the  arm  only.  A  little  prejudice 
existed  on  the  introdnddon  of  the  process  by  the  worlcmen  or 
stampers,  but  this  has  now  been  dissipated,  and  the  process  is 
preferred.  * 

Tn   cortncction   with   stamping  in  the  rough,   that  of 
f'ierdng  "  is  also  practised.  TUs  process  consists,  in  addi^ 
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tion  to  that  of  cutting  away  the  surplus  metal  from  the 

Btampings  already  desei  ibcd,  in  perforating  various  apertures 
n  work  already  stamped,  as  for  example,  the  border  which 
surrouuds  an  Argaud  burner,  or  the  coronals  wliieh  have  been 
recently  introduced  to  surmount  ghadca  in  cuanection  with 
terra  cotta  topa.  These  perforationB  are  all  made  by  cutting  out 
IbQd  "  piercmg from  sheet  metal  with  **  beds  and pnnchee/^' 
In  cutting  out  such  coronas,  &o,,  freanently  there  are  several 
seta  of  tools  aud  corresponding  puncnes  required  to  produce 
one  pattern.  The  best  and  most  familiar  illustration  of  the 
procos3  of  "piercing"  which  can  be  given  is  that  of  the 
ordinary  parathn  buiuer,  i.e.,  that  part  of  a  paraffin  lamp 
which  is  attached  to  the  receptacle  which  contains  the  hydi'o- 
parbon  oil,  and  through  which  the  wick  rises.  Such  burnerti 
are  made  entirely  oat  of  sheet  brass.  Each  burner  requires, 
in  some  examples,  the  o]peration  of  thirty-five  different  pairs 
of  tools  to  complete  it,  mvolving  thirty-five  distinct  changes 
of  tools,  and  a  corresponding  number  of  manipulations.  A 
somewhat  similar  process  was  practised  in  the  early  days  of 
the  manufacture  of  finger  plates,  in  their  transition  stage 
between  casting  aud  stamping ;  and  when  they  were  made  by 
easting,  before  stamping  was  introduced,  they  were  then 
perforated;  but  as  brass  caat  is  by  no  means  so  solid 
as  brass  rolled,  the  perforations  were  cut  out  as  described  in 
the  process  of  piercing.  As,  however,  the  latter  were  entirely 
fonned  of  flat  sheet  brass,  the  pattern  was  produced  by  a 
process  now  but  seldom  used,  viz.,  thnt  of  "book  pierdng.'^ 
In  this  case  the  bed  had  the  entire  design  em  ni  it ;  to  it  was 
fittached  a  thin  plate,  as  the  boards  of  a  book  ;  this  was  also 
a  copy  of  the  "  had."  To  each  ot  the  perforatioua  a  piece  of 
ateel  was  fitted,  corresponding  to  the  apertnres  in  the  beds. 
The  operation  was  performed  thus  : — ^The  piece  of  rolled  or 
sheet  metal  to  form  the  finger  plate  was  laid  on  the  bed,  the 
perforated  covet  was  dipped  over  the  sheet  metal,  and  the 
several  punches  or  formed  pieces  of  steel  arranged  in  their 
corresponding  spaces.  These  punches  ])rnjprted  above  the 
surface  of  th(>  board  when  arranged.  TIic  I  lhI,  metal,  and 
cover  were  placed  under  a  press,  the  haudie  turned;  the 
operation  of  the  screw  compressed  the  heads  of  the  punches, 
forced  them  through  the  metal,  and  the  perforations  were 
completed.  The  same  routine  followed  until  the  quantity  of 
articles  desired  were  completed.  The  same  method  is  followed 
in  perforating  ornamental  strips  of  metal  for  letting  into  wood 
fwnitare,  for  doooratire  purposes,  as  that  now  known  as 
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''buhl  work/' Mid anodated  with  iortoise-BheU  and  fVtfions 
kindji  «f  ornaiiMntal  woodwork.   It  was  also  UBed  in  fendelf 

making,  to  produce  tbe  ornamental  perforations  whioh  at  Ontt 
period  tbrmed  their  decorative  enrichments. 

Among  tho  cunnsities  in  stanipirjg  and  pierring,  the  writer 
of  this  has  to  record  i]i:it  somo  yearn  ago  he  had  placed  before 
him  for  reproduction  a  iiiiniljcr  of  patterns  of  head  omamentS 
in  brass,  made  by  a  native  Atrican  worker  in  metal  (no  doubt 
oat  out  at  avast  expenditure  of  time,  by  means  of  small  chisols> 
and  oznaineiited  by  ntmiberless  blows  from  punches),  which  in 
•  yerj  aingidar  manner  confirmed  the  pecnuarity  of  the  oma'^ 
mentation  of  savage  tribes,  so  well  illustrated  in  the  work  of 
Mr.  Owen  Jones.  The  whole  of  these  patterns  were  decomted 
on  the  principle  of  geometric  figures,  as  circles,  sqnares,  and 
combmatioTis  of  nngles— save  one  example,  in  which  coral  was 
t-aken  advaotage  of"  as  a  type  ;  ]»ut  it  was  conventionalised  into 
a  graceful  and  harmonious  airangement,  perfectly  balanced 
ana  symmetrical.  The  only  surface  ornamentation  was  a  teriet 
of  eactomally  elevated  dois  punched  up  from  behind,  which 
followed  and  displayed  the  fines  of  the  perforations,  thereby 
illustrating  the  intuitive  perception  of  ornainent  in  the  mind 
of  the  savage.  The  complicated  and  involved  forms  in  the 
originals,  necessitated  for  their  reproduction  the  making  of  a 
large  number  of  cutting-out  or  press  tools.  These  once  made, 
the  process  of  reproduction  was  re(hiced  to  the  minimum  of  time 
and  coat,  the  dolLiiig  hoing  produced  all  over  the  surface  by 

one  blow  of  tiie  stamp,  thus  fiimishing  the  Banyan  importer 
on  the  coast  of  Africa  with  new  examples  of  decorative  en- 
richments for  purposes  of  sale,  or  barter^  with  the  natives  from 
the  interior,  with  which  the  investigations^  consequent  on  tl  ^ 
travels  of  Burton,  Spoke,  Livingstone^  and  Baker,  are  daily 
rendering  us  more  and  more  familiar. 

In  the  stamping  and  piercing  trade  a  very  considerable 
amount  of  female  labour  is  taken  advantage  of.  The  tools  are 
fitted  into  the  press  by  tool  makers,  who  also  attend  to  the 
condition  of  the  tools  in  cutting  out  the  larger  examples  of 
stamped  work  from  the  scrap  which  surrounds  the  stampings. 
Women  work  even  the  large  presses,  leaving  to  girls  the 
cutting  out  of  smaller  6zain])les  of  work,  as  chain-links,  blanks 
for  rollers,  See.  Frequently  tho  cutting  out  of  the  large 
cxnTnples  alluded  to  is  very  laborious,  involving  a  considerable 
amount  of  strength,  which  renders  it  questionable  whether  the 
occu]>ation  is  one  quite  in  unison  wiUr  the  employment  of 
female  labour. 
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The  lahour  in  the  f3tamped  trade  is  performed  by  stampersr, 
who  rrali^p,  nccording  to  ability,  from  208.  to  25^.  Experi- 
eiiced  stamptTS  of  ability  get,  by  the  piece,  from  30.s".  to 
40s.  per  week ;  men^  who  simply  raise  the  ram  of  the  pres8^ 
15«.  to  188.  per  week;  lada,  from  7».  6({.  to  10«.  per  week; 
boys,  whoj  "  oob  '*  the  work,  broBh  off  tbe  scales,  place  it 
togetiher,  and  do  small  stampings,  8«.  6(i.  to  5s,  6d,  per  week; 
annealers  of  the  work  in  process  of  stamping,  who  attend  to 
the  muffle,  15a.  to  IBs.  ;  fitters  together  of  the  work,  to  pre- 
pare it  for  dipping,  and  burnish  it,  from  206\  to  \^0s. ;  dippers, 
from  20.<;.  to  25.>\;  lacquerers  (women),  Ss,  to  10«.;  girls, 
from  3x.       to  o.v. 

In  "  piercing  and  cutting  out,  where  women  and  girls  are 
generally  employed,  and  where  the  progress  of  the  work  is 
saperintended  bj  a  workman  or  tool  maker,  he  gets  from  30s* 
to  40s.  per  week.  In  addition  to  making  tools,  he  sharpens 
and  sets  t^e  tools  in  use.  Women  get  from  Ss.  to  128. ; 
advanced  girls,  6«.  to  8-^. ;  young  girls,  3».  Cnf.  to  5«  6d. 
As  regards  tho  payment  of  women,  some  of  them  take  out  the 
work  by  piece  occasionally,  and  realise  more  money  than 
is  named. 

Boiled  Metal,  Wire,  and  Tabe  Making  will  nesct  engage  oxif 
attention.  In.  the  manofactm^,  the  consumption  of  raw  material, 
i.e.,  copper  and  spelter,  is  very  considerable ;  the  united  results 
form  no  inconsiderable  item  in  the  exports  of  the  United 
Kingdom,  especiaUy  as  regards  yellow  metal  sheathing. 

5.  THE   MANX'FArTTTRE    OF    Kojj.KD    SHEET  BB^SS^ 

BKXtiti   AND   COFPEE  WiKii. 

Sheet  brass  is  the  ^'latten''  of  the  older  writers,  a  term 
constantly  nsed  in  archaeological  treatises.  It  was  in  this 
form  that  the  metal  brass  was  chiefly  imported  into  this 

country  from  the  continent  in  early  times,  and  until  tho  manu- 
facture of  V)rass  was  estaV)lisbrd  in  England,  and  was  produced 
by  the  Battery  Works.  Some  of  the  slabs,  chiefly  for  ornamental 
purposes,  especially  those  imported  from  the  middle  of  the 
twelfth  oentnry  down  to  the  fifleeuth,  were,  however,  cast,  or 
cast  and  hammered,  as  an  examination  of  them  shows.  The 
Chinese  still  continne  to  cast  their  plates,  or  slabs  of  thin  brass, 
their  patience  united  to  their  skill,  serving  them  for  the 
rolling  mill  of  the  barbarians"  of  the  new  world.  It  should 
be  understood,  that  in  order  to  produce  a  thin  plate  of  brass, 
even  so  thick  as  ^  or  ^  of  an  inch  of  say  4  feet  by  3  feet,  a 
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evT&od  of  Btmd,  or  sand  mould  of  Bach  a  siae  ooold  not  be 
ezpectod  to  stand  the  requisite  pressure,  but  becomes  conycK  in 

the  middle.  The  consequence  is,  that  the  plate  when  cast  is 
imeqoal  in  thickness,  thin  in  the  centre,  or  the  metal  becomes 
congealed  owing  to  its  want  of  body,  and  the  slab  or  plate  when 
cast  is  deficient  in  solidity,  in  so  much  that  the  mo,st  skilfnl 
hammerman  could  neither  hammer  it  solid,  Hat,  or  equal 
in  thickness.  If  the  difficulty  exists  in  reference  to  the 
production  of  metal  of  the  thickness  named,  how  much 
18  it  increased  when  dieet  metal  of  the  lower  gauges,  some 
of  which  is  scarcely  so  thick  as  ordinary  writing  paper,  is 
required,  as  it  is  for  many  of  the  Birmingham  trades.  It  is 
here  the  great  importance  and  valne  of  the  rolling  mill  is  • 
shown,  the  ''strip  castor,"  and  the  irrcsistiljle  power  of  huge 
rolls  set  in  motion  by  the  miirbty  power  of  steam.  Without 
the  rolling  mill,  the  HirTningliam  brass  trade  would  be  small 
indeed.  Rolled  brass  is  the  semi-raw  mat-erial  on  which  the 
stamped  brastifounder  entirely  depends ;  without  it,  ordinary 
soldered  brass  tube,  patent  cased  tube,  or  cased  stair  rods  conld 
not  be  made.  It  largely  enters  into  the  productions  of  the  cabinet 
brassfounder,  of  the  door,  shutter  knob,  and  cupboard-turn 
maker,  of  the  drawn  and  pressed  brass  hinge  maker,  and 
brass  corerod  cornice  polo  maker;  in  truth,  it  Avntiiti  be 
extremely  ditticult  to  state  in  what  department  ot  the  braHS 
trade  it  ia  not  consumed.  Immense  quantities  of  i-olled  metals 
are  required  in  the  mannfH<*tnre  of  the  domes  and  mouldings 
of  locomotive  engines,  and  for  other  engineering,  useful,  and 
deoorathre  purposes.  Not  the  least  attractive  features  of  the 
shops  of  our  large  cities  and  provincial  towns  are  derived  from 
the  orass  plates  on  which  are  engraved  the  names  and  busi- 
nesses of  the  proprietors,  and  the  brilliancy  of  the  plate  glass 
of  their  windows  is  increased  by  the  brafs-covcred  sash  bars 
with  'whifh  it  is  associatt  cl.  I]ven  writintj  papr-r,  so  smooth  and 
glossy  ot  surface  (a^*  much  of  it  now  is),  receives  its  finish  from 
bright  rolled  brass  plates ;  and  lastly,  in  imitation  of  **  brass  " 
and  "slab"  of  the  olden  time,  on  enduring  brass  we  com* 
memorate  the  memory  of  departed  friends,  of  genius,  talent, 
and  public  nsefiilness,  ffone  from  among  us. 

The  processes  involved  in  the  production  of  sheet  brass 
differ  from  those  of  cast  brass  very  considerably,  in  so  far  as 
the  moulds  in  which  the  strips  of  brass  are  cast,  afterwards  to 
be  rolled.  These  nrv  not  formed  of  sand,  but  of  cast  iron  for  the 
ordinary  purposes  of  Birmingham  manufacture.  Larger  iuerots 
for  sheets  of  greater  dimensions,  are  formed  of  slabs  of  gramie. 
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In  either  cabc,  before  pouring  in  tlie  metal  the  iateiifRr  ef  tlie 

ingot  moulds  is  coated  with  oil  and  cliarcoal  powder.  The 
iDf/nt  mould  in  form  resembles  a  shallow  oblong  iron  box,  witb 
lid,  and  after  the  operation  of  cv'uting  (as  descrilicd)  has  been 
gone  lUrough,  the  lid  or  cover  i«  ])laceil  on,  and  the  two  parts  of 
the  mould  held  in  their  position  hy  one  or  uiure  iron  clampb.  iiiu 
in^oi  mould  is  placed  perpendicidarfy,  and  one  end  of  the  inonld 
being  left  open^  is  that  into  which  ^e  melted  metal  or  braae 
ia  ponred.  Considerable  sldll  and  experience  is  re(|uured  in 
the  fonnation  of  the  ingot  mould ;  if  either  too  hollow  or  too 
convex  in  tlie  centre,  the  strip  produced  fails  to  roll  satis- 
factorily. The  ingot  being  cast  and  found  solid,  is  proppiiied 
to  the  first  pair  of  rolls,  U'cbnically,  "breaking  down  rolin/' 
In  Birmingham,  these  are  act  in  motion  by  Hteam,  and  in  their 
revolution  pinch  and  drag  the  strip  through,  consid^mbly 
jredncing  it  in  thickness  and  increasing  its  length.  Thie 
operation  is  repeated  ontil  the  strip  has  become  so  hard  aa  to 
require  annealing  to  restore  its  daotility.  The  annealing 
operation  is  conducted  in  huge  reverberatory  furnaces  or 
muffles,  which  the  heat  of  the  fuel  raises  internally  into  a  vivid 
red  heat ;  these  are  closed  by  an  iron  door.  On  the  introduction 
of  the  metal,  the  door  is  clos=ted,  and  after  a  tew  minutes  is 
opened,  the  strip  ha^  become  of  a  blood-red  hcuL,  the  auuealiug 
has  been  effiected,  the  ductility  of  the  metal  hae  been  restored, 
and  the  strip  ia  carefully  withdrawn.  After  being  allowed  to  cod 
it  ia  again  passed  through  the  rolla^and  the  operation  of  annealing 
repeated,  until  the  requisite  thickness  or  gauge haa  been  nearly 
arrived  at.  'J'he  elonirated  strip,  which  is  now  twenty  or  thirty 
times  its  original  length,  but  which  haa  not  increai*ed  in  breadth, 
is  immersed  in  cleanwing  pickle,  or  a  solution  of  sulphuric  aeid, 
it  is  then  rinsed  out  in  clean  water,  dried,  and  if  desired  of 
bright  smooth  surface,  is  finally  passed  through  bright  poliahed 
rolls.  "  Spilly metal  occurs  when  thin  portions  rise  ujt  qb 
the  surface  in  process  of  working,  or  slight  convex  elevationa 
appear — these  imperfections  arise  from  the  imperfect  casting 
of  the  "stripe.^*  Two  qualities  of  sheet  brass  arc  made,  one 
in  which  the  metal  approaches  to  the  quality  of  "  cmnnou  line  " 
or  dipping  metal,  and  will  solder;  another  but  clie:i])er  variety 
which  will  not  solder,  or,  as  it  is  technically  said,  will  not  stand 
the  hre,  i.e.,  its  melting  point  is  below  that  of  ordinary  spelter 
solder.  Such  metal  is  fitted  for  work  that  does  not  require 
jottnting  or  uniting,  except  by  means  of  hard  solder,  which  runs 
at  a  low  temperature,  but  which,  when  run,  will  not  permit  of 
being  hammered  in  connection  with  the  piecea  of  the  metal  it 
partially  unites. 
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Kazt  to  file  solid  tabe  trade^  but  Biiperior  to  it  in  the 

amount  of  copper  and  zinc,  or  spelter,  consnmed  in  its  manu- 
facture, iH  the  yellow  metal  trade,  or  t]ie  manufacture  of  Yellow 
Metal  Slieatliiiiy',  Bolts,  Nails,  and  Wire,  for  sliip-buildiuLT 
purposes.  The  laie  George  Frederick  Miintz,  Esq.,  AI.P.,  has 
hitherto  enjoyed  the  reputation  of  being  the  luveiiLor  of  this 
mixture ;  at  all  erents  lie  has  been  oonaiderod  the  discoyerer 
cf  this  BOW  importa&t  branch  of  brass  indnstry,  by  whidi 
eoppest,  krgelj  ^oyed  with  sino^  has  superseded  the  applica^ 
tion  of  diMt  copper  for  the  protection  of  ships  below  th# 
water  line.  If,  however,  the  merit  of  introducing  a  lar^ 
percentage  of  aino  with  copper  for  the  purpose  is  to  be 
regarded  as  forming  a  clami  to  protectiun,  Mr.  Muut^^S 
claim  to  be  considered  as  an  original  inventor  is  of  the  most 
shadowy  character  imaginable,  bo  far  back  as  1779,  a  Mr. 
James  Keir  patented  a  metal,  ''capable  of  being  forged  or 
wrought  when  red  hoi  or  cold^  and  more  fit  for  making  bolts, 
mils,  and  sheathing  for  ships,  than  any  other  metals  previously 
applied  for  the  purpose.''  Its  component  parts  were  one  hundred 
parts  of  copper,  seventy-five  parts  of  zinc,  and  ten  parts  of 
iron.  Tlie  eopper  htkI  iron  were  first  melted  and  mixed  with 
charcoal  and  pounded  glass,  and  the  zinc  then  added.  In 
1800,  a  Mr.  William  Collins  obtained  a  patent,  which 
claimed  tiu-ee  alloys  of  metals  for  ship  sheathiug,  i.e.,  red, 
yellow,  and  white;  the  yellow,  consisting  of  one  hundred 
parts  of  oopper  and  eighty  parts  of  sine,  producing  a  metal 
which  oonld  be  rolled  at  a  low  red  heat.  It  will  be  seen  by 
comparison  that  the  mixture  of  Muntz's  sheathing  is  a  wide 
one,  varying  from  fifty  up  to  sLrfy-three  per  cent,  of  best- 
peleeted  copper,  with  /(/?//  down  to  f/iirfif-nerfn  per  cent,  of  zino. 
ILeir's  sheathing  metal  mixture,  if  divided  by  half,  gives  fifty 
copper,  thirty-geven  and  a  lialf  zinc,  and  live  iron  ;  and  Collins'», 
fifty  copper,  and  forty  ziuc.  The  merits  of  Alr.Muutz  are  therefore 
Te«imb£»io  the  resuscitation  of  a  dead  ]nt>ceBS,  or  mixture  only. 

At  the  meeting  of  the  British  Association  in  Birmingham, 
in  1849,  Captain  James,  E.E.,  of  Portsmouth,  detailed  a  series 
of  eizperiments  he  had  entered  into,  as  regards  an  infusion  of 
phosphorus  into  copper  for  sheath inp^  purposes,  prepared  for 
him  by  Dr.  Percy,  in  1818,  which  he  showed  resisted  the  action 
of  sea  water  in  a  greater  degree  than  pure  copper.  Messrs. 
Alexander  and  Henry  Parkes  had.  li  -wever,  in  the  year  J548, 
protected  the  mcorporation  of  phu^apkorus  with  metals,  for  the 
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purpose  of  imprcmng  their  density,  solid^f,  ml  a^heeiTe 

properties.  In  1857  they  patented  for  ship  sheathing,  copper 
and  its  allojs  with  zinc,  in  combination  with  phosphorus,  or 
metal  manganese,  to  enable,  as  they  state,  the  sheets  to  he 
rolled  hot  The  last  named  quality,  it  will  be  observed,  is  no 
new  feature,  as  the  sheathiugs  of  Keir,  Collins,  and  Muntz, 
were  all  capable  of  being  rolled  hot.  The  proportions  of  the 
mixtores  of  Messrs.  Psrkes  were  six  ounces  of  pnosphoraSj  one 
hundred  pounds  of  copper  j  or  four  ounces  of  phosphoms,  sixty 
pounds  copper  and  fort^  pounds  zinc ;  or  four  to  six  ounces  of 
manganesej  and  one  hundred  pounds  oopper*  Hie  flux  used 
to  melt  the  manpranese  with  the  copper  is  carbonaceous  matter 
or  charcoal.  Advanced  cbcTnical  science  has  liitherto  failod  to 
show  in  what  way  the  jihosphorus  acts;  win  iln  r  as  a  siij  erior 
flux  only,  or  whether  it  enters  into  combination  with,  and 
imparts  the  (quality  to  the  metal  which  is  claimed  for  ii. 
Dr.  VeTcj  mamtains  it  does  not  resist  the  action  of  the  sea 
water  better  than  sheathing  of  the  ordinary  composition. 

It  may  afford  some  idea  of  the  importance  in  which  the  manu- 
facture of  Yellow  Metal  Sheathing  is  lield,  commercially,  when  it 
is  stated  that  after  tho  ath  of  Mr.  Muntz,  the  trade  and  works 
were  purchased  from  his  son,  G.  F.  Muntz,  Esq.,  by  a  Joint 
Stoi  k  Company  Limited,  and  upwards  of  £40,000  paid  for  the 
goodwill  alone  !  But  it  was  one  of  the  great  prizes  drawn  in 
the  lottery  of  patents.  How  it  resisted  the  crucial  test  of 
Courts  of  Law,  to  wluch,  in  common  with  some  other  patentSj 
it  was  subjected,  is  matter  for  wonder ;  and  equally  so  that  a 
renewal  of  the  patent  should  have  been  asked  for,  after  the 
sum  of  Rt  least  £08,000  had  been  renlised  thereby.  The  re- 
muneration was  surely  ample ;  for  it  is  impossible  to  believe 
that  either  mental  labour,  pecuniary  means,  or  protracted 
experiments  were  involved  therein.  The  writer  of  this  heard 
Mr.  Munta— ^t  a  dinner  got  up  to  celebrate  the  inaiuroration 
of  the  New  IVtoit  Law,  in  1852— declare,  as  a  set-off  against 
the  cost  stated  by  a  speaker  as  consequent  on  experiments 
preparatory  to  taking  out  certain  patents,  that  the  preliminary 
expenses  incurred  by  him  on  his  ship-sheath  in  2:  patent,  cost 
hira  the  muniticent  sum  of  8d.  !  Tt  is  doubtful  ^vith  Collins'a 
specification  before  us,  even  to  assign  it  the  dis^ity  of  a 
new  maiiiiiacture."  It  was  one  of  those  patents  which 
may  be  placed  among  the  categories  of  Patent  Law  enigmas, 
which  haye  been  the  means  of  originating  opposition  to  a  law 
conceived  for  the  protection  of  inventions  and  inventors.  Such 
patents  indicate  tke  necessity  for  a  special  Court  for  tiie  trial 
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ot  8iie}i  caies^  composed  of  identifically  educated  legal  men^ 
aided  by  practical  men  or  "  experts/'  By  such  means  only  can 
doubtfol  patents  be  tested.    As  tbe  Teyirer  of  an  old  patent 

Mr.  Muntz  is  entitled  to  consideration,  and  on  tbeso  grounds 
only.  Now,  with  tho  printed  specifications  for  consiiltntiou, 
such  a  patent  could  not  have  stood  tlie  test  of  n  Conri  of  Law, 
and  no  patent  atrent  would  Imvo  been  justified  ni  rakmg  it  out. 

The  icii  ge  quu-iitiLy  uf  zmc  in  proportion  to  tiie  copper,  and 
the  property  of  the  mixture  permitting  its  being  rdled  hot,  are 
so  many  elements  which  enable  the  yeUow  metal  sheathing  to 
be  sold  at  a  cheap  rate^  in  proportion  to  the  price  of  copper 
aheathing.  When  partially  decayed,  it  is  received  back  and 
exchanged  for  new,  an  allowance  being  made  for  the  old 
sheathiDg.  Tough  cake  copper  being  £86  per  ton,  the  price 
of  yellow  metal  sheathing  is  as  foUowis : — Shear  iimg  and  bolts, 
S^d.  per  lb.;  nails,  10^ J.  per  lb.  In  exchange,  old  metal 
taken  back — metal  and  bolts,  2d.  per  lb. ;  nails^  4}c2.  per  lb. 
But  its  price  varies  with  that  of  copper  and  sine  at  the  tima 
the  sheauimg  is  sold.  The  production  of  sheathing,  ship  bolts, 
nails,  and  wire,  made  of  the  Mnntz's  mixture,  amounts  to 
11,000  tons  per  annum  in  Birmingham  alone;  the  value  of 
which  may  be  roughly  estimated  at  £800,000,  produced  by 
the  five  manufacturers  engaged  in  this  town.  Yellow  Metal 
Sheatliing  is  also  produced  in  South  Wales. 

The  processes  involved  in  the  production  of  Yellow  Metal 
sheathing^  &c.,  are  very  simple,  and  consist  in  melting  the 
copper  and  spelter  in  a  rererberatory  furnace.  Very  generally^ 
old  sheathing  forms  a  part  of  the  mixture.  Before  pouring,  testa 
aro  institntiaa  which  are  necessary,  as  the  too  ffreat  heat  of  the 
fnmace  may  have  led  to  the  volatilisation  of  the  sine.  When 
found  correct,  the  metal  is  drawn  off  by  means  of  iron  larlleg, 
coated  internally  with  clay,  the  contents  of  the^e  ;u  e  ( iri]iti.  d 
into  large  ingots  of  cast  iron,  or  "strip''  intrors  as  they  are 
called,  the  strip  casts  are  then  rolled  out  hot;  this  being  a 
quality  which  yeUow  metal  possesses  over  ordinary  sheet  brass, 
(whidi  is  rolled  cold),  and  materially  reduces  its  cost.  Immenso 
and  ponderous  rolls  compress  and  elongate  the  semi-plastic 
ingots  into  the  thickness  required,  the  bolts  are  cut  from  thick 
strips  and  drawn  or  rolled.  Wire  of  this  metal,  of  which  con- 
siderable quantities  are  exported,  is  made  by  the  process  already 
described  in  wire  drawing.  Bolts,  nails,  and  wire  are  subjected 
to  immersion  in  sulphuric  acid  pickle,  from  time  to  time,  and 
being  washed  out  in  pure  water,  and  then  dried,  the  operation 
is  complete.  A  very  laige  amount  of  yellow  metal  sheathing. 
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•heet  brass,  and  wire,  is  exported  to  India^  amoontittg  to  15|7d4 
tons  in  1864,  and  to  9,453  tons  in  1865.   A  considerable 

amount  of  thiK  metal  must  be  consumed  in  making  brass  oup8 
wlijoh  serve  the  purposes  of  gloves,  and  Memorial  cards,  in 
Kuglaud.  The  funeral  of  every  Hindoo,  we  are  told,  increavses 
the  consumption  of  brass,  accordiug  to  his  station,  the  relatives 
of  the  deceased  giving  a  brass  cup  to  every  Brahiniu  present  at 
tha  funeral,  so  tbat  rarioas  nnmbers  of  oops^  from  five  up  to  a 
ihoniand^  and  BometimeB  the  last  number  multiplied  hy  ten,  are 
distributed  on  sucli  occaaonsj  according  to  the  rank  and 
standing  of  the  departed. 

Between  three  and  Anir  hundred  workmen,  it  is  rnlr-ulated, 
are  employed  in  the  metal  rolling  trade.  Head  rolicrs  take 
out  the  cast  strip  and  roll  it  at  ho  much  per  cwt.  Tht3>  realise 
from  40*.  to  bO».  per  week  ^  reducers  of  the  metal  get  from  20s. 
to  228. }  finiahem  of  the  metal,  24«.^  26«.,  and  209,  per  week ; 
mnfflemen,  Bf,  to  10«.per  week  j  lads,  aooording  to  age  and 
ability ;  Gastere  of  atnps  are  paid  per  ewt.,  and  realiae  good 
wages. 

The  wttnnfdctnrfi  of  Copprr  nnrj  Brass  Wrro  merits  a 
brief  allusiou,  in  so  far  as  the  consum])tion  and  raanufartnro 
of  both  are  very  considerable  in  these  days  of  telegraphic 
com  muni  cation.  The  former  is  of  the  utmost  importance,  and 
some  idea  of  the  prodnctiye  power  of  the  Birmmgham  brass 
and  copper  wire  drawers  will  bo  gathered  hj  reference  to  the 
Atlantic  cable,  attempted  to  be  laid  in  August,  1865.  The 
copper  wire  used  in  its  construction  was  produced  by  two 
houses  engng'ed  in  the  manufacture,  i.r.,  Messrs.  Bolton  and 
8ons,  and  Messrs.  AVilkes  and  Soti-.  'Vho  ccnfrn]  core  or 
conducting  part  of  the  cable  consisted  of  seven  copper  wires  of 
18  W.G,  thickness — thcise  were  twisted  together  into  a  strand 
of  10  W.G.  The  copper  consumed  in  making  the  wire  for 
the  cable  ship])cd,  which  in  length  was  2,800  nautical  miles^ 
weighed  upwards  of  G90,0001b8.,or  308  tons.  0  cwt.  2  qrs.  24lbe. 
The  seven  united  wires  which  formed  the  strand  in  the  centre 
of  the  cable,  if  placed  end  to  end,  would  have  reached  to  a 
distrmco  equal  to  1(),1()0  miles.  If  we  add  ft  little  more  thnn 
hall  the  quantity  named,  it  efpials  the  circumference  of  the 
earth  (25,0U0  miles).  Wheat^tuue  calculated  the  speed  of 
electricity  as  192,000  miles  per  second,  and  the  rate  at  which 
informatton  can  be  transmitted  as  from  thirty ^fire  to  forty*two 
words  per  minnte*  Did  Shakespere,  800  years  ago,  when  he 
made  ruck  say,  "  I'll  put  a  girdle  round  the  earth  in  forty 
minutes/'  anticipaie  the  coming  of  the  time  when  time  and 
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spooe  ihoiild  be  bat  annihibted  hy  means  of  ike  Electrio 
Telegrapb  ?   The  possibility  of  prodaoing  the  material  for  tiio 

girdle  ia  amply  demonstrated ^  gi  anted  the  aocompliidiment  of 
the  laying  of  such  girdle,  and  J^ock's  forty  minutes  would  be 
reduced  to  ono  minntc  !  ^Vliile  we  write,  cable  No.  3  is  being 
deposited  iu  the  waters  of  the  Atlantic.  The  copper  wiro  in 
this,  as  iu  the  former  cable,  has  been  produced  by  Messrs, 
Bolton  and  Sons,  and  Messrs.  Wilkes  and  Sons. 

iu  tliu  mauufacture  of  copper  and  bra^s  wire^  for  the 
former,  the  raw  material  is  parohased  firom  the  copper 
merchants  in  the  form  of  a  pardaUy  rolled  copper  strip  of  con* 
eiderabie  length,  of  |  or  i-in.  in  thickness,  which  is  then  rolled 
down  to  the  thickness  suitable  to  produce  the  wire,  then  slit 
by  means  of  what  are  called  slitting  rolls^  it.,  by  means  of  a  f^enes 
of  8teel  dises,  wliich  0{)erate  as  revolving  cutters.  A  pair  of 
these  shtting  rolls  are  so  constructed  that  the  discs  of  one  roll 
fit  into  the  corresponding  spaces  of  the  other.  These  rolls  are 
set  in  motion  by  power,  and  on  the  rolled  strip  being  presented 
to  them,  it  is  dragged  in,  and  slit  longitudinally  into  as  many 
''strandis''  of  eqo^  breadth  as  there  are  rerolying  discs  or 
entters;  the  ''strands"  are,  of  course,  square.  These  are 
oonrerted  into  round  wire,  by  being  drawn  throa|fh  a  sncooest 
eion  of  draw  plates,  or  holes  of  various  sizes,  diminishing  in 
diameter.  This  is  eti'eeted  as  follows  : — Attached  to  n  long 
shaft  operated  upon  by  power,  are  a  series  of  bevelled  pinions 
or  wheels.  In  connection  with  these,  and  working  horizontally, 
are  a  number  of  cast-iron  drums,  corresponding  to  the  pinions 
which  are  made  to  leTolye  by  means  of  oorresponding.berelled 
pinions.  The  droms  alluded  to  haye  on  their  upper  suriaoe  a 
small  clamp  operated  Upon  by  a  screw.  The  ''strand^'  is  reduced 
at  the  end  by  filing,  so  as  to  enter  and  pa^ss  through  the  hole 
of  the  draw-plate.  A  pair  of  pincerf?,  operated  upon  by  power, 
draw  the  erul  of  the  strip  sufficiently  through,  and  in  length 
sidficient  to  permit  of  its  being  attached  to  the  damp.  The 
end  of  the  "  strand is  presented  to  the  clamp,  ike  screw 
is  turned  ;  the  "  strand  "  attached  ;  the  draw-plate  is  placed 
behind  the  two  ''  snags  "  or  pieces  of  iron  which  stand  per« 
pendicularly  on  the  draw  bends,  the  strand  being  placed  on  a 
reel*  The  drum  is  thrown  into  "  gear,"  roTolyes,  dragging 
through  the  strand,  and  converting  it  from  a  square  into  a 
round  wire.  The  operation  of  drawing  hardens  the  wire,  and 
in  the  process  of  reduction  it  is  repeatedly  annealed.  It  is 
necessary  to  remark  that  if  brass  wire  were  drawn  and  forth- 
with subjected  to  the  operation  of  the  heat  in  the  muUies^  tiio 
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tesidt  would  be  tbat  it  would  flj  or  break  into  thousands  of 
pieces.  Before,  therefore,  it  is  placed  in  the  muffle,  the  drawn 
coil  is  taken  up  in  both  hands  Ijy  the  assistant  wire  drawer,  and 
struck  violently  on  a  wooden  block.  Thi^  operation  expands 
the  outer  particles  of  the  brass  on  the  surface  of  the  wire, 
and  allows  for  the  expansion  of  the  interior  particles. 

Engineering  experience  has  demonstrated  that  iron^  sub* 
jected  to  yibration,  is  changed  from  a  fibrous  to  a  crystallino 
texture ;  and  the  same  alteration  or  phenomenon  is  observ- 
able in  common  brass  wire,  which  becomes  disintegrated  by 
exposure  to  action  of  the  atmosphere,  llie  brass  wire  guard 
crumbles;  the  brass  wire  chain  in  nsc  in  coTrtmon  t^as- fittings, 
to  suspend  the  balance  weights,  A:-c.,  i'requcntly  gives  way 
without  notice,  and,  if  no  injury  is  done^  is,  at  least,  pro- 
ductive of  serious  inconvenience. 

Brass  wire,  like  sheet  meU^,  is  made  of  two  qualities,  (me 
which  will  stand  the  fire,  with  a  greater  per  centage  of  copper, 
and  a  second  quality  whi<di  will  not,  the  proportion  of  zinc  in  its 
composition  being  greater.  Brass  wire,  in  its  earlier  stage 
,of  raanufa,ctnro,  is  produced  not  fvnm  strips  purchased  out, 
but  from  strips  cast  in  the  mauntactory  whore  the  wire  is 
drawn.  The  strip  is  rolled  out,  and  slit  into  strands,  as  already 
described.  In  drawing  both  copper  and  brass  wire,  the 
strands  are  Inbricated  with  grease  or  oil,  to  prevent  tiieir 
catting.  The  final  operation,  in  both  cases,  is  to  clean  the 
wire  by  immersion  in  acid,  and  then  to  rinse  it  out  in  clean 
water.  If  for  soft  wire,  the  acid  finish  is  left ;  if  for  bright,  the 
wire  is  again  drawn  through  the  tool,  which  imparts  to  it  the 
bright  appearanco  it  presents,  and  with  which  we  are  familiar. 

There  is  no  JuuLt  that  in  the  early  stage  of  wire  manu- 
facture, it  was  drawn  out  by  means  of  the  hammer;  afterwards 
came  the  operation  of  drawing  or  pulling  through  the  tool 
hj  hand.  Rudolf  of  Nuremberg,  somewhere  abont  the* 
middle  of  the  fourteenth  century,  was  the  first  to  introduce 
the  present  system  of  wire  drawing.  Readers  familiar  with 
the  processes  of  ornamentation,  will  recollect  the  advantage 
taken  of  wire  in  ]  recious  metals  for  decorative  pnr]>oses, 
as  in  the  |)ro(luction  of  filagree  work.  Tlie  art  of  wire  draw- 
ing by  machinery,  as  regards  brass  and  iron,  was  eventually 
introduced  into  England  by  Christopher  Shutz,  about  the 
fleventh  year  of  the  reign  of  Queen  Elissabeth.  "  Preyious  to 
that  period  ell  English  wire  was  made  and  drawn  by  men's 
strength."  In  the  seventh  year  of  the  reign  of  Charles  the 
Second,  English  brass  wire  was  sold  at  £8«  8«.  per  ewt.,  md 
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Slr6dlslibra88wireat£5  69.percwt.  Hie  latter  price,  it  is  aaid^ 
ITBB  quoted  in  order  to  destroy  the  Englisb  trade.  Swedish 
wire  was  eventually  prohibited  from  being  sold  in  England  by 
BpeciaL  enactment.  At  present  Brass  wire  is  sold  as  follows 
Brass  wire  used  in  making  pins,  €1  11;?.  per  cwt.*  Ordinary 
brass  wire,  £  1  I'l.*?.  8rf.  Soldering- brass  wire,  £5  O.*?.  8'/.  per  cwt. 

A  congiderable  (jnantity  of  tlio  brass  wire  made  in  Birming- 
ham tirids  its  way  to  the  Gold  Cc>ast,  to  Old  Calabar,  in  the  form 
of  what  are  called  "  guinea  rods,"  one  hundred  of  which,  each 
three  feet  in  length,  of  Nos*  4  and  5  gauge  in  thickness, 
packed  np  in  deal  cases,  and  being  at  their  destination,  sold  in 
exchange  for  palm  oil,  &c.,  are  used  as  the  circulating 
medium  "  by  the  natives,  aTi  l  at  the  death  of  the  possessor  are 
interred  with  the  T)<)dy.  An  nitluential  Birminpfham  merchant 
states  the  orders  from  that  country  frequontly  amount  to  from 
five  to  twenty  tons  each.  Large  numi)ers  of  rings  made  of 
solid  brass  wire,  about  seven-sixteenths  thick  and  three-aud-a- 

2uarter  inches  diameter,  made  of  wire,  are  also  sent  to  the 
fold  Coast.  A  smaller  sixe  of  brass  wire  (a  little  thicker  than 
ordinary  pin  wire)  is  converted  by  being  wound  round  spits  into 
spirals  like  an  ordinary  check  bell  spring,  and  is  also  exported 
to  the  locality  named  for  purposes  of  ornament  and  personal 
decoration.  To  tlie  west  coast  of  Africa  the  wire  is  sent  in  rods 
or  straight  lengths,  and  to  the  east  cast  in  rings  or  coils,  where 
its  purchase  is  monopolised  by  the  Banyan  or  Arab  merchants 
immediately  on  its  importation — Zanzibar  being  the  chief 
depdt.  Wire  of  the  No.  4  and  5  gauge  is  generally  preferred. 
When  sent  into  the  interior,  the  large  50  lb.  coils  are  sold  at 
prices  TaTying  from  oOs.  to  67^.,  and  are  divided  into  three  or 
four  rings  called,  "  khata,''  for  conrenience  of  carriage,  and 
attachment  to  the  "  banghy  "  or  carrying  polo.  Native  artisans 
at  Unyanyembe  convert  the  v,-h-o  into  the  coil  bracelets,  a 
khata,"  or  ring  of  wire  being  stiHicient  to  form  twu  or  three 
of  these  ornaments,  each  of  whicli  weighs  al^ont  3  lbs.  The 
"katinda,"  or  coil  bracelet  is  sold,  when  made,  for  one  dollar 
{48.  2d,)  each.  The  katinda  bracelets  were  formeriy  made  of 
copper  wire,  but  its  cost  has  been  the  means  of  introdacing  brass 
wire  instead.  Though  the  east  African  can  draw  fine  brass  wire, 
ihey  import  it  from  Zanzibar  into  the  interior.  The  gauges 
preferred  are  from  No.  22  to  25 ;  this  they  convert  into  a 
variety  of  ornaments. 

•  iri,<»n>,(»>")  pins  arc  said  to  be  daily  cul led  fur  in  t'jis  cvjimtry,  in  the  inaimriicttiro  of 
vhicli  2.7_'7  n>K.  of  imu-s  wire  is  conBumed.  8ome  idlea  of  the  conHuaptlon  of  braga  wire  In 
the  maTiuracture  of  pins  may  be  (Jrathered  flPOB  llw fiMNiy  IbM  OM  Ibn  !&  Bfafintngtim 
coBtoiDM  UO  tOM  per  vuuuo,  or  8W,<)0(>  Ibt. 
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The  very  general  use  of  brass  wire  as  ornament  s  among  the 
tribes  of  Africa  is  well  illustrated  as  follows,  from  the  pages  of 
Burton's  travels  in  Africa 

"  The  costume  in  r  sa,  worn  by  the  Wanyaniweei,  are  braes  •  ban^lefl,*  or 
iDMnre  braaa  rings,  Irvt^uentlj  weighing  4r|lbs  each,  on  the  wiiit«.  The  tbrearm 
bean  'k»tmda*  orooil  bnoeleta ;  tbemust  is  girt  bj  a  ooil  of  wire  twiatedroaiMl 
a  rope  or  fibre  ni:  1  the  anklo!*  an  ooTeredwith  a  profbaioii  of  iron  beUii  ihsn. 
rings  f)i  brass  and  copper  wire." 

"  The  wires  of  the  diieft  of  the  Wabwari  wear  a  lot  of  hraaa  onuuneatf 
"  TIio  nrnainonts  of  tlic  Wusng^ara,  in  addition  to  beadn,  are  tlio  *  katinda  ' 
(their  weight  is  the  test  of  wealth  and  respectability),  extuuding  from  elbow  to 
wrist  Othara  waarUtUeoliains  or  tlikfc'baiifl^M '  of  copper,  brass,  axid  li^ 
and  those  of  mora  ample  msanii  twist  a  few  didlet  of  brass  under  tha  knaa  in 
addition." 

"  The  snlten  of  Tnseno  eschews  and  despises  beadn,  preferring  oofis  of 
copper  or  brass  wirf." 

«<  £rea  the  porters,  of  which  great  nombws  are  attached  to  saoh  oararaa 
on  its  jonmsj  to  and  from  the  interior,  m  addition  to  maasivs  iraiy  bnMwlafta, 
wore  heavy  *baa)|0ea'  of  liraaa  or  ooppsTi  and  thinoirolBa  or  diaoa  m  tW  sma 
metals." 

» 

IdTingatona^  in  his  trayek  to  tlie  Tkmhma,  atiil  fbiihdr 
illnstratea  the  use  of  bnts  wire,  and  brass  in  Africa,  bj 
describing  a  Makololo  woman  attired  not  in  a  costiime 
supplied  by  a  Parisian  modiste/'  but  in  that  of  Dame 
Nature,  aided  by  a  Birmingham  brass  wire  mannfitctorer* 
He  says 

"  Seibitnane's  sister,  tita  head  lady  of  Seshslce,  wove  sighteea  solid  braaa 

rlnr?s,  as  tliick  as  one's  finger,  on  rm  h  L  ir,  and  throo  of  cojiper  niuler  each  knee; 
nineteen  brass  rings  on  her  left  arm,  and  eight  of  brass  and  copper  on  her  right  j 
s^  a  large  ivory  ring  above  each  elbow.  She  had  a  pretty  bead  neolclaoe,  and 
a  bead  sa«U  oncircled  licr  waist.  Tho  wel^'ht  of  (ho  brif^ht  brass  rings  roand 
her  legs  impeded  her  walking,  and  chafed  hur  aukiea  ;  bnt,  as  it  was  tbu  fashion, 
ahe  did  not  mind  the  inooaTsauence,  and  guarded  against  ttn  puin  by  patting 
aoft  rag  roand  the  lower  rings/' 

In  addition  to  rings  of  bra.^s  wire,  or  of  cast  brass,  very 
large  qiumtities  of  Armlet  and  Anklet  nngb,  made  of  tube, 
and  varying  in  size  from  2|  up  to  34  and  4  inches  internal 
diameter,  are  made  in  Birmingham,  and  sent  out  to  Africa* 

These  weigh  from  2^02.  up  to  4oz.  each,  are  similar  to 
oomice  rings,  but  hare  no  loop.  Neither  are  they  united  at 
the  junction  with  solder,  in  order  to  admit  of  their  being 

opened  the  more  readily,  to  allow  of  tlioir  beincf  placed  on 
the  arm  and  leg  of  the  wearer.  Th€*se  rings  are  ornamented 
by  "  milling  tools/'  finished  by  burnishini^  and  laoquerinn;', 
and  are  used  by  mercliauts  on  tho  Gold  Coast  fur  payments 

of  debts  and  exchanges  with  the  natares^  who  bring  down  palm 
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oil  and  other  natural  products^  receiving  the  rings  in  barter. 
These  rings  form  the  decorations  of  the  nativeSj  their  number 
indicating'  the  wealth  and  position  of  the  wearer.  Soma 
idea  will  be  irarliered  of  the  extent  nf  l^iniiin^ham  orders 
for  this  comniudity  from  the  fac^t  thai  t^i  ni  ■  tbit'L'  years  ago 
OLe  order  executed  in  this  town  extended  to  20,UUU  dozen, 
or  240,000  rings,  3i-iu.  diameter,  the  weight  of  brass  con- 
Bomed  in  their  manufacture  amounting  to  nearly  23}  tone, 

6. — BRASS  AND  OOPFIB  TUBB  XAlTOFACniBB,  SOLDBBID^  SOUn, 
.   .  ASD  ORNAMENTAL. 

There  \n  an  nnmonse  consumption  of  brass  in  the  form  of 
tubes  in  Birminjjchiini  mantifaeturcs,  inferior  only  to  that  iu, 
the  manufacture  of  locomotive  and  marine  engine  boilers. 
This  important  branch  of  the  brass  trade  we  now  propose  to 
consider.  No  doubt  all  tubes  were  formerly  hand-made^  and 
produced  by  cuttins^  a  strip  or  ribbon  from  a  sheet  of  rolled 
metal,  toming  up  the  strip  over  an  iron  rod  of  the  size  of  the 
interior  of  the  tube  required,  binding  the  edges  of  the  partially 
formed  tuV'o  tonrf^ther  with  rings  of  wire,  ])]acing  solder  and 
borax  alon*^;  the  seam  or  joint,  and  fusing  the  suldcr  by  iueauj4 
of  an  ordinary  forge  iire  ;  then,  after  removing  the  wire  and 
surplus  solder,  the  crude  tube  was  hammered  round  on  the 
iron  rod  over  which  it  had  been  bent  up.  Tubes  so  produced 
were  necessarily  imperfect,  unequal  in  diameter,  and  unfitted 
thereby  for  purposes  where  accuracy  was  required.  Tho 
inventor  of  the  draw  bench  is  not  known ;  but  Sir  £dward 
ITiomason  certainly  introduced  some  important  improvements 
thf^roin,  which,  no  doubt,  operated  very  materially  in  develop- 
ing the  brass  tube  trade. 

The  manutaeture  of  ordinary  soldered  tube  is  now  practised 
as  follows  : — From  sheets  or  rolls  of  metal,  strips  are  cut  of  the 
requisite  breadth  by  means  of  revolving  or  circular  shears 
pro])elled  by  machinery.  If  these  strips  are  of  strong  metal^ 
or  for  large  tnbes>  they  are  rendered  concave  in  their  entire 
length,  by  passing  through  rolls,  one  of  which  is  concave, 
the  other  convex.  The  end  of  the  strip  is  converted  into  a 
tnnge  by  two  bh)\vs  with  a  liaii'.mer.  The ^dtawing  tool  I  eing 
placed  ill  sifn  on  the  draw  beneh,  tho  tniige  is  j);iv-(.'d  tlirongh 
it.  It  is  then  connected  with  tho  draw-tongs  attached  to 
to  the  chain,  which  are  moved  along  the  horizontal  surface  of 
the  draw  bench,  llie  wheels  and  pinions  which  drasr  the 
chain  along  are  placed  "in  gearj''  the  tongs  compressing' 
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the  tnng;c  of  tho  strip  of  metal,  are  dragrgorl  alonpf,  and  with 
thorn  the  strip  of  metal,  which  in  its  ]>a.ssage  thrmiL'^li  tiio 
tool  i.s  converted  into  a  cylinder,  with  a  seam  down  its 
entire  length.  In  this  condition  the  partially  formed  tube  is 
passed  to  tho  wirer" — usaaUy  a  girl  —who  binds  the  edges 
together  with  iron  wire  at  interrols  of  two  indies  apart.  It  is 
then  passed  to  the  charger/'  who  places  along  the  seam  a 
graniuated  brass  solder,  mixed  to  the  ( onsistonny  of  clay  with 
borax.  In  this  rondition  the  tube  is  huiuk  tl  t<»  iho  "  solderer/' 
who  passes  the  tube  into  a  sohlcring^  stove  ;  it  ])ecomes 
gradually  heated  to  a  red  heat,  when  the  solder  melts,  and 
nuites  the  two  edia^es  together ;  the  tube  is  now  a  perfect  one. 
On  cooling,  the  wires  are  nntwisted  and  taken  off^  the  surplus 
■older  removed  by  filing,  the  tube  immersed  in  oil  of  vitriol 
pickle,  then  washed  ont  in  water.  The  condading  operation 
consists  in  passing  the  tube  again  through  the  tool  in  the  draw 
bench.  If  an  ordinary  tube,  it  is  considered  as  finished ;  if 
mandrill -flranTi  as  for  pump  eyliiidcrs,  tele^ropes,  or  for  piir- 
pfjsos  where  great  accuracy  is  re(juired,  a  steel  rod  or  mandrill 
is  placed  or  passed  in  or  down  the  intenor  of  the  tube,  and  in 
this  position  it  is  drawn  through  the  tool,  which  compresses  the 
brass  tnbe  on  its  internal  steel  support,  and  produces,  on  the 
withdrawal  of  the  mandrill,  a  tube  parallel  in  its  internal  and 
external  surface. 

Admitting  tho  difficulty  of  pointing  out  when  tube  making 
was  introduced  into  this  to^m,  or  the  inventor  who  first  created 
appliances  which  facilitated  its  })roduct!0!i  by  power,  that 
wire  drawing  supfgested  tube  drawing  apjjeurs  a  self-evident 
result.  Draw  benches  were  familiarly  spoken  of  in  1782  ; 
they  had,  therefore,  been  in  use  long  prior  to  that  year ;  but 
while  the  period  of  the  introduction  of  brass  tnbe  making 
oannot  be  determined,  that  of  one  of  its  most  important 
branches  can ;  the  invention  and  inventor  of  patent  or  cased 
tn!)e  bein«jf  clearly  defined.  In  the  "Memoirs  of  Half  a  Century,'* 
by  Sir  Edward  Thomason,  he  niodestly  tells  us,  During  tho 
year  180:^  I  put  up  a  complete  machine  for  drawing  tubes 
in  a  new  und  peculiar  way.  The  radius  of  the  winch  connected 
with  and  governing  a  series  of  wheels  gave  the  machine  gi-eat 
power.''  This  niQde  of  drawing  tubes  led  to  much  noraty  of 
mrentioni  and  eventually  to  that  of  sliding  hearth  brushes. 
In  watching  the  operation  of  drawing  brass  and  copper  tubes 
upon  tho  mandrili,  I  found  it  required  as  much  power  to 
slide  oft*  the  hollow  tube  from  the  mandrill  as  was  required 
^  draw  it  on.    Reasoning  from  the  adhesion  of  the  bsaaa 
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lobe  to  iba  steel  mandrill,  X  found  by  experiment  that  tiie 
«non  of  copper  and  iron,  or  brass  and  iron,  conld  be  firmly 

attached  by  pressure,  and  conoeiyed  that  such  an  application 
wonld  be  useful  for  making  of  copper  bolts  for  abipping,  solid 
brass  rods  for  stair  carpets,  solid  brass  to  go  round  the 
top  of  a  room,  to  Buspond  pictures,  as  curtain  rods  for 
drawing  rooms,  and  as  balustrades  for  stair-cases.^'  "  This 
mode  of  manufacture  led  to  the  brass  bars  or  railing  at 
the  front  of  the  London  shop  windows.  It  gave  strength 
and  the  appearance  of  solidi^,  wben,  at  tbe  same  timOt  tbe 
wbole  was  only  of  sbeet  iron,  except  the  thin  casing  of  brass 
drawn  over  it  by  pressure.^'  Thomason,  at  an  early  period, 
£tted-Qp  "  many  splendid  stair-casee,''  among  others,  for  the 
Queen  of  Wurtemburg,  the  Marquis  of  Wostmeatli,  Lord 
Forester,  and  that  of  the  Plough  Hotel,  at  Cheltenham.  Some 
eight  years  after,  in  1811,  Benjamin  Cook,  (who  wis  <>nc  of 
the  earliest  makers  of  metallic  bedsteads,  &c.,)  obtamfd  a 
patent  for  combining  and  connecting  together  different  kinds 
of  metals,  and  also  metals  and  wood,  in  snch  a  way  as 
to  make  combinations  thereof.  The  former  was  essentiallj 
Thomason's  inrention  j  the  latter  was  original,  and  is  familiarly 
known  as  the  process  by  which  wood  brass  covered  poles 
were,  and  are  now  produced.  Thomason  had  no  difficulty  in 
proving  the  right  of  "  user,  as  he  had  sold  articles  made 
similar  to  those  patented "  years  before  Cook  had  thought 
of  the  method.  The  difficulty  was,  however,  got  over  by 
Thomason  getting  a  letter  of  license  to  sell  whatever  he  chosd 
dnring  the  term  of  the  patent.  Thomason,  therefore,  (and  not 
Cook,  as  has  been  generally  understood,)  is  entitled  to  be 
considered  the  inventor  of  the  now  familiarly  known  patent, 
tnr  iron'  brass-cased  tube,  and  also  of  solid  iron  stair  rods 
cased  with  brass.  The  quantity  of  patent  tube  now  made  and 
consumed  in  the  maiinfacture  of  picture  rods,  bedsteads, 
railings,  and  hollow  siair  rods  is  almost  incredible.  One 
leading  firm  engaged  in  the  mauuiacture  states  that  its  pro- 
doction  of  the  Patent  Tube  exceeds  100,000  feet  per  annum. 
The  process  of  patent  tnbe  making  has  not  been  improved  in 
any  particular  since  the  days  of  Thomason,  saving  that  recently, 
instead  of  catting  the  iron  from  charcoal  sheet,  Mr.  llioroas 
Potts  has  substituted  hoop  iron  of  proper  widths  for  the  cut 
strip ;  the  consequenre  is  a  sbVht  reduction  in  price.  The 
^oau8  operandi  of  mauuiacture  jiractised  in  the  makin  i^  of  patent 
tnbe  is  simple.  The  centre  cylinder  or  tube  of  noii  is  drawn, 
as  already  described  in  the  operation  of  braiss  lube  niuking. 
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The  bnwB  or  outer  case  is  made  in  a  similar  manner,  and 

soldered,  but  mado  so  much  larger  that  it  slides  easily  over 
the  iron  tube  it  envelopes — over  which  it  is  slipped — the  two 
tubes  being  permanentlvnnited  togetherbyboingdrawn  through 
a  tool,  and  tiie  brass  caso  being  conijiressed  on  the  iron  interior 
tube  an  irou  tube,  with  an  i  xteriur  brass  coveriug,  is  the 
result.  When  patent  tube  in  intended  fur  bending,  it  ia 
customary  to  solder  the  seam  of  the  interior  or  iron  time  also, 
For  ordinary  purposes,  or  when  the  tube  is  nsed  in  straight 
lengths,  as  picture  rods,  <^.,  it  is  uniiecessary  to  do  so* 

Attention  will  now  be  directed  to  the  mannfactore  of  f 
class  of  tubes,  wliirh  cannot  bo  |)rocluccd  by  the  ordinary 
process»'s  in  use  in  the  tube  trade.  It  may,  here,  however, 
be  ineuieutally  remarked  that,  so  long  as  the  tube  is  parallel, 
its  ornamentation,  so  Tar  as  regards  external  lougitudintd 
decoration,  can  be  accomplished  by  the  ordinary  drawbench 
and  tool,  thus : — A  round,  square,  diamond,  triangular, 
octagonal,  sexagonal,  convex,  or  concave  reeded  tube,  is 
simply  produi  ed  l)y  substituting  a  form  of  tool,  the  internal 
surface  of  which  is  sliaped  in  accordance  with  the  external 
811  rf are  of  the  tube  whieh  it  is  intended  to  draw.  Taper 
tubes,  on  the  contrary,  require  a  special  provision  for  their 
manufacture,  and  the  invention  of  tools  for  their  production 
has  attracted  the  attention  of  not  a  few  ingeuious  minds.  It 
will  be  readily  understood  that  in  order  to  draw  a  taper  tube, 
an  expanding  tool  is  required,  in  order  to  adapt  itself  to 
the  gradually  increasing  diameter  of  the  taper  to  be  drawn. 
Some  clever  combinations  of  springs  operating  on  segments 
of  stfi'l,  intended  to  prodnre  taper  tubes  of  various  forma 
in  extci  tinl  diameter,  have  bt'i-n  produced  from  time  to  time, 
but  such  may  be  classed  among  the  mechanical  failures  of  the 
past.  In  1813,  Mr.  Henry  Osboru  succeeded  in  producing 
tapering  cylinders  by  means  of  a  pair  of  rolls,  with  tapering 
grooves  cut  in  their  external  suriaoe.  The  same  process  was 
claimed  as  an  invention  by  Dr.  Church  and  Mr.  Jonathan  Harlow 
in  1811.  Taper  tubes,  however,  of  diameter  corresponding 
only  to  the  groove  in  the  rolls  could  be  produced,  and  any 
variation  necessitated  sinking  or  cutting  new  rolls  specially. 
The  most  ingeuiuus  and  universally  a})]ilicable  process  for 
producing  tubes  of  varying  tapers,  whether  reeded,  fluted, 
twisted,  or  many-sided  in  their  external  form,  was  that 
invented  by  Mr.  John  Ward,  now  of  the  Birmingham  Tube 
Works,  Digbeth,  in  the  year  1818,  who  introduced,  instead  of 
roUs,  an  expanding  tool  formed  of  block  tin.  The  process  being 
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ta  IbUowB The  soldered-up  taper  cylinder  or  tube  is  slipped 
on  to  a  steel  or  iron  mandrill  of  the  form  corresponding  to 
the  desired  tube ;  in  this  condition  the  end  of  the  mandrill 
and  tube  is  c.iup-ht  by  the  tongs  of  the  drawbcnch,  and  is  pulled 
through  the  soft  metal  tool,  which  reluctantly  expands,  but 
still  clings  to  and  compresses  the  sheet  metul  case  into  the 
form  of  the  mandrill  by  which  it  is  internally  supported,  llie 
beantifiil  simplicity  of  this  application  is  not  its  least  recom- 
mendation; the  tool  is  economical  in  cost  of  production,  as 
the  metal  of  which  it  is  cast  can  be  re-melted  and  re-cast  into 
tools  after  it  is  used ;  economy  and  variety  are  thus  united 
together.  By  no  other  process  in  use  in  the  tube  trade  could 
the  same  amount  of  structural  om|imentation  be  given  at  thft 
miniraum  of  expenditure. 

In  the  production  of  twisted  tube,  the  tool  which  imparts 
the  twist,  or  spiral,  is  simply  a  revolving  nut,  held  lirmly 
in  a  snitable  frame.  When  set  in  motion  it  acts  as  a  screw 
plate,  and  threads  the  tube  in  its  passage  through.  Dia» 
pered  or  diamond*pattem  tube  is  produced  by  a  similar  tool 
and  in  a  similar  manner,  only  it  is  twice  passed  through — 
first,  through  a  ri«rht-hand  threaded  tool,  aiid  second,  through 
a  left-hand  threaded  tool.  Considoraljle  (piantitics  of  this 
variety  of  tube  are  consumed  in  the  construction  of  mediaeval 
brassfoundry,  gas  fittings,  &c. 

An  ornamental  variety  of  bxass  tube  was  introduced  in 
1852,  consequent  on  the  invention  of  the  ornamentation  of 
metal  by  pressure*  by  the  late  Mr.  Richard  Ford  Stniges., 


•  Tlip  rea<lor  may  be  rf  minded  that  this  process  in  all  prolMibility  was  that  which  pavo 
rise  to  Uio  art  uf  Namro-friiitiiiR,  for  whicb  tho  AiiKtiians  laLe  crcilit.  and  fur  ;vhich  the 
late  Mr.  Heiir>'  Unwlbury  received  an  nin  iimt  n'"  [irai-c  liy  no  iiican.-i  dc-p  rvi  il  It  rfin;iirm  to 
be  proved  where  the  AiifttHans  not  thi-ir  idea  ;  but  it  is  cortain  that  Mr.  il.  li.  ^'ot  hia  from 
tho  Austrian  I'nntinu'  Office,  in  wliii  li  lie  whs  cuiiil(i\  e<l  at  Vienna.  Dr.  Branston,  then 
of  Sheffield,  in  iHjst,  printed  with  ca-sts  taken  by  ^-nlta  pcrchtt  from  natural  objrcta  in  tho 
yc«r  IWW.  iiaviiii,',  however,  firht  taken  a  cii.>t  fntm  hoino  in  bra^s.  In  l''.')2.  ilio  "ritorof 
this,  in  cxjuTuutiniiug  on  the  ortiatnoiitaluni  of  metal  by  jiri'ssurc,  usrd  ii;iti;riil  uhiccta,  aa 
fMUhcrs,  leJivcH,  Ac.  It  or  ciuTed  Ui  Inm  that  he  had  iininirr-  1  nn  riipn'-siini  in  nu-tal  which 
Oould  be  printed  from,  lie  tlierororc  at  once  t-jok  tin- nictal  pliiti's  (fi.iined  of  UritanTda 
metal)  to  a  copper-plate  printer,  Mr.  Martin  HilHul:  -  yia'l  them  lukr-d  ami  pnnted  from.  The 
retiult  was  a  perfect  iiniiresHion  of  the  oli  ect  uscil.  i.r  ,,  a  fraihor,  c\  eii  to  tlie  down  wliich 
BTUTOUndii  the  quill.  The  writer  of  this  read  u  jiaper  before  the  I/onrlon  Society  of  Arts, 
Febnuu'y  I6th,  IS.Vl.  in  which  he  challeiii^fd  alike  ti.e  Austrian  (latcnt  and  the  clainiH  of  Mr. 
Bradbury.  Mr.  Uradhnry  wa.'t  pr  sent  at  tho  ineflinu'.  lnu  rcinaitied  silent.  Mr.  Bradhnry 
SJad  the  AuHtriaua  arrived  at  their  conclusion  by  a  rouintulMnit  process  of  taiclntr  an  iinprea- 
•ion  on  lead,  and  from  the  lead  a  copj'  by  electro  doposii  ii  n ,  and  u  wecon  1  nlatr-  hy  dopoaition, 
which  formvi  that  printed  from  ;  but  the  writer  uned  Britannia  metal,  which  is  liarder  than 
lead,  and  printed  fW)m it  lUrcct,  thereby  securiuis'  details  which  are  lo.'^t  in  takinp  two  electro 
depCMition  plates.  By  uaiiiK  Mona.  Jout>cn'8  aciemKini;,  or  Htcel  deposit  process,  the  Hri- 
tennift  iMtil  plate  is  rendered  equal  in  endarance  i  o  a  xteel  plato.  As  it  ia,  60*3  imprefuiinns 
of  ftethcn  ud  leaves  have  been  taken  fY^m  one  Britannia  metal  plate.  Tlie  writer  has  sUU 
Iht  plOtaS'lD  his  pooioanion  It  is  worthy  of  remark  that  the  AuHtrian  intent  for  com'ing 
Jbf*  WM  taken  oat  between  May  and  OctoMr,  18o2.  but  Mr.  SturKes  had  printed  ttom  Iwm  UI 
Aamtt,  1851.  A  If  r.  W.  Taylor,  of  Nottfni^hain,  ezhibitod  iu  the  Kxhi)  ition  of  1851  czamplaB 
9tIim0mitmHbottr  work  mntaA  til  umnm^ttom 

smML  Stargw'  palol  Ibc  onumanfiBg nutate  t^pgmmn  tma  tM$,wtr§worM,mHif^ 
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This  ornamentatioTi  was  effected,  by  placing  between  twa 
■lieete  of  metal,  perforated  paper,  tliread  lace,  or  perforated  zinc. 

On  passing  the  metal  tlirongh  the  rolls,  tlie  ]>attern  of  the 
paper,  zinc,  or  lace,  was  indented  in  the  brass ;  the  brass  so 
ornamented  waH  made  up  into  tube,  of  which  considerable 
quantities  were  sold. 

By  far  the  most  saooessful  system  devised  for  the  ornanien- 
tation  of  brass  tabe  was  that  provisioiially  protected  and 
patented  by  ^Ir.  Feam,  of  Vittoria  Street,  Birmingham, 
m  1852,  by  which  the  tube,  after  being  made,  was  ornamented 
by  means  of  ]ilain  rollers  arranged  in  a  frame  to  form  a  tool 
similar  to  that  used  in  the  production  uf  the  solid  seamless 
brass  tubes — hereafter  to  be  described — with  this  ditierenco 
that  on  the  outer  concave  surface  of  the  groove  of  the  rollers 
was  cut  the  design  or  portion  of  the  design  which  it  was 
intended  to  indent  on  €ke  suriace  of  the  tube  to  be  orna- 
mented. The  plain  tube,  with  an  internal  support  or  mandrill 
of  steel,  was  introduced  into  the  tool  and  drawn  through ; 
the  rollers  revolved,  and  in  their  revolution  impressed  the 
design  on  tlie  external  surface  of  the  plain  tube  ])rcsonted  for 
ornamentation.  The  limit  of  this  style  of  tube  decoration 
is  only  bounded  by  the  power  of  the  designer  and  the  skill  of  . 
the  die  sinker.  The  patent  was  allowed  to  lapse  at  the  end 
of  the  third  year;  it  then  became  pablic  property,  and  aa 
such,  fix>m  the  ornamentation  of  pencil  cases  and  small  tubes, 
it  has  been  applied  extensively  for  the  general  decoration  of 
all  sizes  of  brass  tubes  to  be  converted  into  gas  fittings,  bed- 
stead pillars,  and  articles  of  cal»inet  brassfoundry,  fire  and 
window  crnards,  <tc.,  and,  so  a] (plied,  adds  very  greatly  to 
the  attractive  features  of  the  objects  of  which  it  forms  a  part/ 
It  is  to  be  regretted  that  in  the  hands  of  the  inventor  the- 
prooess  failed  to  realise  its  tme  measure  of  usefblness  and 
profit. 

With  the  introduction  of  phosphorus  or  metal  magnaneee 
into  the  alloy  of  copper  and  zinc  of  which  tubes  are  made— 

WM  sealed  on  the  tUh  Jsnnaiy.  Of  conrse  the  speciflcntinn  wax  immeduitely  {irinted. 

•md  the  deUtiis  open  Vo  investigation.  Whcro,  then,  are  the  claims  of  Austria— of  Mr. 
B.  Bradbury?  Lure  i«  not  a  nattiml  i>nj(liiction.  Natural  object*  were  soon  copioil, 
IXIfttbo  writer  holiovi's  tlmt  the  Austrian  claim  in  worthless,  and  that  the  first  natural  i  1,  i>-tH 
were  primc  l  from  in  Birmini^ham  ;  but  while  ftflmirin;7  works  produced  by  a  Nationnl  I  roa- 
Bnr>-,  a.-*  in  Austria,  and  ihn^c  pru  l  ircl  ]>y  Mr.  U.  jlradhnrj',  he  declines  to  rec<)friii.Hf  a 
claim  for  oripinaUty  where  it  is  not  due.  n  id  iniM  Uit>orted  by  Itottcr  evidonco  than  lu;Wi\ct 
boon  ad  lucod.  There  Is.  limvcvor.  a  ccrt-isti  Pi  t  r  Kyhl.  a  I)iini«li  irnldsinith,  wlin  appears 
to  havo  dune  somoihiti;;  in  Nuiurc-rrintiug,  in  the  w:iy  nf  ropyini;  natural  oV>jeri<«,  so  far 
back  as  IHXi.  His  work  is  ftnfed  to  be  in  M"*.,  and  repovon  m  du-*t  in  the  arrlnves  of  a 
tnuicum  in  Copenhagen.  lie  aUo  appcart*  to  have  ornamontcd  .silver  \vare«  ,  this  information. 
tboUf;h  stated,  has  not  bocu  pniv(><l,  and  must  l>e  taWen  for  what  it  i.s  w  orth.  The  writer 
adhere*  to  hia  opinion  tha(  Mature-Printing  owe*  ita  recent  succeaaful  progrees  to 


Digitized  by  Google 


BDUD  OB  BSAMLESa  BRASS  TUBXS, 


327 


a  plan  said  to  improFO  the  purity  of  the  metal,  its  cohesive 
properties^  and  its  solidity,  and  whicli  is  due  to  the  result  of  the 
inrestigationt  of  lleBsrs*  Alexander  and  Henry  Parkes^  the- 
Mef  features  of  the  improvements  and  advances  in  the  manu- 
facture of  tube,  more  particnlarlj  brass  and  copper,  have 
been  allnded  to ;  if  we  except  certain  preliminasj  processes, ' 
flic  casting"  of  the  hillots  and  appliances  by  wnicli  it  is- 
intended  to  render  tho  billets  more  solid  in  texture,  or  tho 
formation  of  ])!ll('t.s  by  forcing  thesse  by  presBure  out  of  flat 
discs  of  sheet  meiul.    As  these  are  matters  of  detail  only,  and 
do  not  materially  affect  the  increase  or  facilitate  the  production 
of  sncb  tabes,  they  may  be  passed  over  without  additional 
comment. 

SOLID  OB  BBAXLISS  BBA88  TUBI8  VOB  LOOOlfOItVB 
OB  lUBOni  BirOINl  B0ILBB8. 

Bi-ass  tube  niakiii<(  appears  to  have  had  no  improvements 
introduced  into  its  mode  of  manufactnro  of  any  iui})()rtance 
until  the  year  1838,  previous  to  which  year  it  was  produced  as 
ab'eadj  described,      the  tubes  had  seams  along  their  entire 
length,  which  were  united  by  soldering.  Tubes  oflead  or  block 
tin  had  been  produced  scandess,  the  former  by  hydraulic  pres- 
sure, the  latter  by  drawing  down  (through  a  sucK^sion  of  tools 
dnnniishin*^  in  internal  diameter  till  the  size  desired  was 
real  lied)  a  thick  cast  cylinder  of  tin,  the  interior  of  whicli 
wjtii   filled  with   a  "spit''  or   "mandrill"   of  the  internal 
diameter  of  the  tube  required,  which  was  afterwards  with- 
drawn.    The  necessities  of  modem  travel,  however,  had 
rendered  the  production  of  brass  tubes  wherewith  to  fill  the 
boilers  of  LoccAnotive  and  Marine  enginee  of  the  utmost  import- 
anoe,  as  the  steam  was  more  easily  evolved  by  their  introduc- 
tion.   Iron  tubes  are  corroded  by  the  water  from  which  the 
vapour  is  generated,  hence  the  necessity  for  snbstitnting 
another  metal  not  hable  to  rust  or  oxydation.    Tho  soldered 
joints  of  tho  tubes  made  of  copper  or  brass  not  unfreqnently 
showed  weakness,  or  leaked,  owing  tu  jiuporfect  soldering^ 
and  4^e  production  of  seamless  or  solid  brass  tubes,  as  they 
are  now  called,  became  a  desideratum,  which  was  supplied 
in  June,  1888,  by  Mr.  CSiarles  Green,  who,  by  aid  of  machinery 
proportionably  more  powerful  and  in  unison  with  the  more 
unyielding  material  to  be  drawn,  converted  thick  and  short 
cylinders  of  brass  into  elongated  tubo^  snital)lo  for  tlic  purpose 
inteaded.   The  drawing  tool  in  Green's  method  is  not,  as  in 
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ordinaiy  tabe  making,  a  bole  pasched  oat  from  a  1mt  of  steel, 
but  is  farmed  by  four  steel  rollers,  the  ooncaTe  sw&oes  of 
which,  when  united  together  in  sUh,  formed  a  circular  tool^ 
which  in  concavity  corresponded  to  the  external  diameter  of  the 

tnlic  to  1)0  ])rodnce<i;  the  r(Mlnrinir,  or  drawing  down  process, 
being  facihtated  bv  repeated  nuiiealiiiirs  of  the  tube  in  })rot,m>s3 
of  manufacture.  This  mctliDil  of  tube  makincj;  was  aceejited 
as  satisfactory  by  engiueei's;  the  consequence  was  im  iucreaiiod 
and  increasing  deraaod  for  brass  tubes  for  the  purposes  niuned. 
The  progress  of  solid  tube  making  was  not,  however,  destined 
to  remain  stationary.  In  May,  1852,  Mr.  George  Fkedetiok 
Hontz,  jun.,  patented, along  with  an  alloy  of  60  per  cent,  copper 
and  38  parts  of  zinc  for  waking  seamless  tubes,  a  new  and 
incronions  method  of  making  such  tubes.  His  billets  were 
cast  ov'«il,  not  cylindrical;  they  were  rolled  out  or  eloll^^ated 
when  the  metal  was  at  a  red  heat,  and  the  cyliiuiricul  form  was 
given  in  the  last  opei'ation.  The  history  of  solid  tube  making 
would  be  incomplete  as  regards  brsss  and  copper  were  no 
allusion  made  to  the  patent  taken  out  in  1850  by  the  late  Mr. 
Thomas  Attwood  for  the  production  of  seamless  copper  tubes 
from  the  worn-out  rollers  of  calico  printers,  when  abandoned 
l)y  them  as  usel'  -^s.  The  rib  or  slot,  which  held  the  roller  on 
its  axis,  being  removed,  the  copper  bilirt,  as  it  i«»y  be  called, 
(i.e.,  worn-out  roller,)  is  rolled,  or  drawn  down  to  the  diameter 
required. 

Some  idea  as  to  the  immense  demand  for  brass  solid  and 
copper  tube— more  particularly  the  former — ^will  be  arrived  at  if 
it  is  considered  that,  by  the  bust  computation  of  railway  statistics 
which  is  complete,  that  of  18G4,  it  is  shown  that  in  England 
there  are  in  working  order  8,81)0  miles  of  railroad ;  in  Scotland, 
2,105  miles;  in  Ireland,  1,794.  In  Enprland,  tlie  projx)rtion 
of  locomotives  is  G4  to  every  hundred  miles  ;  in  Scotland,  55  ; 
in  Ireland,  27 ;  giving  a  total  of  7,o37  locomotives  in  use  in 
the  railways  of  the  United  Kingdom.  On' competent  authority 
it  is  said  that  two-thirds,  or  sixty-six  and  two-thirds  per  cent, 
of  the  number  of  locomotives  named,  are  fitted  up  with  soHd 
seamless  brass  tubes;  this  gives  4,893  engines.  As  the  average 
number  of  tubes  in  each  locomotive  boiler  may  be  tnkm  at 
150,  and  each  tube  is  at  least  twenty-five  pounds  weight,  the 
total  weight  of  ])ras.s  tube  in  the  service  of  the  vanV>n«i  railway 
Companies  cannot  be  le>»,  at  the  preiseut  time,  than  8,500  tons. 
Marine  boilers  also  require  seamless  brass  tubes,  the  diameters 
of  which  are  larger,  i,e.,  from  two-and-a-half  to  three-and-a* 
i]uarter  inches  each  tube^  irom  six  feet  to  eight  feet 
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lengtli,  and  weigh  from  fifteen  up  to  thirty  pounds.  A  set 
of  boilers  for  one  steam  ship  requires  from  two  to  three 
thoQsand  tubes^  the  weight  of  sach  tabes  amounting  to  about 
twenty^fire  tona.  Taking  2,500  tabes  of  22^  Van,  eabh  as  an 
Average  Bumber  and  weight,  admittiiig  that  the  marine  tabee  in 
nae  amounted  to  half  the  quantity  of  the  locomotiyes,  gnrea 
the  weight  of  solid  brass  tube  in  use  for  locomotive  and  steam- 
boat purposes  in  Encrland,  as  equal  to  nearly  13,000  tons;  and 
fit  eighty-five  ycr  cent.,  about  18,300  tons.*  These  tubes,  it 
is  understood,  ar(>  replaced  once  in  three  years  ;  and  as  the 
number  of  locomotives  is  increasing,  as  also  steam  ships  for 
the  navy  and  for  the  merchant  marine  seryice,  this  suggests 
that  the  solid  brass  tube  trade  is  destined  to  be  an  increasing 
and  permanent  manofactnre.  Boiler  tabes,  in  brass,  are 
replaced  at  an  average  every  three  years.  A  competent 
aathority  consulted  states  that  the  quantity  produced  by  the  six 
Birmingham  houses  in  the  trade  is  4,.'')00  tons  for  locomotives, 
and  2,000  tons  for  marine  engines,  or  0,'5O0  tons  annually.  In  the 
manufacture,  5,000  tons  of  best-selected  copper  is  consumed, 
and  1,700  tons  of  spelter;  the  wages  paid,  about  127,000  per 
annam.  Locomotiye  tabes  are  also  made  by  Newton,  Keates, 
and  Co.,  lAverpool,  and  the  Broughton  Copper  Company,  of 
Manchester.    Some  few  are  also  made  in  Newcastle. 

The  contracts  issued  bv  the  London  and  North-'Westem 
T?aiUvay  Company,  for  tubes  alone,  amount  to  300  tonsannnally. 
As  the  estimates  referring  to  the  brass  tubes  in  use  on  the  rail- 
ways of  the  United  Kingdom  may  be  considered  prolilcinatical, 
another  example  is  given  on  authority  which  can  be  vouched 
for. — On  the  railway  which  traverses  the  East  Indies,  extending 
from  Caleatta  to  Delhi,  a  distance  of  1,100  miles,  there  are 
now  working  810  locomotive  engines,  contaming  fimn  150  to 
170  tabes  in  each  boiler.  Assuming  160  tabes  as  an  ayerage 
nnmber,  and  the  weight  of  the  solid  brass  tubes  at  twenty-one 
pounds  each,  the  total  weight  of  the  tubes  at  work  on  that 
railway 'T^'^'would  amount  to  405  tons,  9,'3"0  hundredweights, 
or  1,0 41, Con  lbs.  As  however,  120  engines  in  addition  are 
being  built,  180  tons  will  be  added  thereto,  which  will  give 
a  total  of  645  tons  of  solid  brass  tubes  in  use  on  this  railway. 


•  The  writer  heintr  nnxious  not  to  ovcr.-^Uite  tLo  norrontatrc  of  enzines  in  which  bmsji 
tobes  wen?  ui"o<l,  an  oti  j^iirv  «  jvs  made  of  im  rmt!if>ti:  ci.L'-iioor,  whn  rojr.j.il  ns  follows— 
*'Tlie  Ijru'-?-  tuhe*  in  looonnjtive^  in  Kr-irlaml.  1  think,  nre  hIuui  eiKhty-fivo  j>cr  rent,  of  the 
whoio  I ..i:.-  -  of  tubf  '^  uscil ;  a  frit'ti'l  fani'linr  with  loC'iinutives  thinks  tJiu  swrno.  The 
TnercHiiiii''-  marine  u*"  winif  ir  -u  tiil>t-i.  iTilmMv  over  tifiy  \kt  rent,  of  tlie  whole;  but 
then  the  Governmerii  i!.-c:iu  <l.v  ler.*  iron  ttihe-,  I  -Iniilii  say  off-hund  they  use  ueriHItf 
ftte  emA.  of  BnM,  aitd  i  am  not  van  wbeUMr  they  h*ve  not  decided  to  om  all  bnea." 
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80  Importaat  to  the  trade  and  commeroe  of  Central  India/ 
wliidi  lias  reduced  a  journey  wliich  occupied  three  montha. 
into  the  short  space  of  tvro-and-a-half  days ! 

It  ia  interesting  to  know  that  the  first  introduction  of  tubes 

into  PtoAtn-rMip'ine  boilers,  ns  a  meaTis  of  incroasing  tlie  heating 
surface,  and  more  Bpccdily  "  getting-  up  the  steam'' — now  so 
very  generally  and  universally  adopted  iu  the  boilers  of  loco- 
motive engines,  &,c,,  the  production  of  which  tubes  has  operated 
80  beneficially  on  the  soud  brass  tube  trade  of  the  town — may 
be  said  to  be  due,  and  is  shown  bj  Mr.  Smilee  in  his  recent 
admirable  "lAvea  of  Bonlton  and  Watt/'  to  have  originated 
with  the  former.  In  connection  with  experiments  on  the  best 
forms  to  be  adopted  in  the  boilers  for  engines  then  being 
made  at  tlie  Soho,  he  found,  by  experiment,  the  water  more 
speedily  converted  into  .steam  by  the  introduction  of  tubes 
through  the  entire  length  of  the  boiler.  In  1780  he  wrote 
to  Watt,  then  resident  in  Cornwall,  on  the  subject,  suggesting 
the  application  of  tubes  in  boilers,  and  that  we  tubes  diould 
be  made  of  iron.  To  the  material  Watt  objected,  but  the 
application  of  tubes  for  the  purpose  intended  he  did  not 
oppose.  Boulton  then  suggested  tubes  of  copper,  to  whi(^ 
his  partner  assented.  He  then  carried  out  his  sugges- 
tion by  introducing  four  copper  tubes,  20  inches  in  diameter, 
and  2(>  feet  long,  into  the  boilers  of  the  Wheal  Busy  Mine 
engine,  tho  lire  passing  through  two  of  these  and  returning 
through  the  other  two.  He  thus  anticipated  the  present  form 
of  many-tubed  boilers.  It  is  no  mean  tribute  to  the  genina 
of  Boulton  that  the  requirements  of  modem  locomotion  and 
navigation  should  liave  recognised  in  the  tubular  boiler  that 
which  is  best  fitted  to  fr'wv  life,  vitality,  and  motion  to  the 
locomotives,  and  wliich  drag  their  freight  of  human  beings,  &c., 
over  the  network  of  railways  extending  to  12,7UU  miles  in  the 
United  Kingdom  alone,  and  also  into  ihe  boilers  of  the  steam 
ahipa  which  plough  the  surface  of  OYerj  ocean.  Trevithick,  in 
1815,meditaited  the  introduction  of  tubes  to  locomotive  boilers, 
and  he  introduced  them  perpendicularly.  Gurney,  Summers,- 
and  Ogle,  worked  in  the  direction  of  the  application  of  steam 
locomotion  on  common  roads,  and  used  tubes  also  in  connection 
with  their  boilers.  It  was  reserved  for  George  ^Stephenson  to 
realise  in  the  old  "  Koeket Engine,  protliiccd  in  1829,  the 
form  of  tubular  boiler,  as  now  used,  with  slight  modifications,  in 
locomotives.  In  the  engine  named  he  introduced  twenty-five 
copper  tubes,  each  three  inches  in  diameter ;  the  ftstening-in  of 
these  tubes  is  an  amusing  incident  in  the  life  of  his  son  Roberir 
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Tiiese  tui)es  were  fitted  into  the  boiler  with  brass  flanges  and* 
nats ;  leakage  resulted.  The  aon  wrote  to  the  father  in  great  grief 
•ad  tribolauon ;  he  replied, bore  out  dean  holes  m  the  boiler 
ends ;  fit  in  the  copper  tubes  as  tightly  as  possible ;  solder  np, 
and  then  raise  the  steam/'  The  plan  succeeded  perfectly,  the 
expansion  of  the  copper  tobes  completely  filling  up  all  inter- 
stices. No  poldor  is  iisod  r\ow,  bnt  the  end  of  the  tiil)e  is  simply 
turned  over  with  a  suitably  formed  punch  or  drift.  Copper 
tubes  were  eveutually  changed  into  brass.  To  Matthew  Boulton 
and  George  Stephensou,  therefore,  the  tube  manufacturers  of 
Birmingham  owe  their  solid  locomotive  and  brass  tube  ti-ade. 

The  production  of  brass  and  eopper  tube  in  Binningham 
miqr  be  estimated  at  not  less  than  from  8,000  to  9,000  tons 
per  annum,  of  which  between  6,000  and  7,000  tons  are  solid 
or  seamless,  and  the  remainder  is  made  by  the  ordinary  process 
of  drawing  from  flat  stri]is  of  raotn^,  and  soldering"  up  the  joints* 

Tn  tlie  Tuauufacture  ot"  the  seamless  tube  the  labour  of 
adulL.s  IS  iiinro  crenerally  employed  than  in  lube  makintr  of 
the  ordinary  kimi.    The  average  wages  of  the  workman  may 
be  stated  as  30«.  per  week  ;  labourers  who  attend  to  the 
annealing  and  pickling  of  the  tube  in  process  of  mannfiic^are 
receire  from  15s.  to  18s.  per  week.    In  the  soldered  tube 
trade,  as  the  processes  are  more  numerous,  there  is  a  greater 
scope  for  the  emplojrment  of  female  and  juvenile  labour ;  not 
unfrequently  a  foreman  undertiikes  to  produce  the  tul)e  at  a- 
certain  rate  })er  cwt.  or  ton  ,  in  which  case  he  pays  the  work- 
people under  him.     Good  workmen  earn  from  20s.  to  'Mh. 
or  '6bs.  per  week ;  lads  who  assist  in  carrying  the  strips  about 
and  assisting  generally,  from  4s.  6<2.  to  lOv.,  according  to  age 
and  ability.   Women  employed  as  solderers  are  paid  from  10«. 
to  1 2s.  per  week  $  and  g^ls  who  wire,  or  bind  Uie  tubes  with 
wire  preparatory  to  their  being  s n]i^ered,and  remove  the  wires* 
after  the  soldering  operation  has  been  completec^.  rnrn  froni 
48.  to  Ss.  per  week.    Payment,  however,  is  dependent  on  the 
amount  of  skill  and  expedition  displayed. 

7. — LAMP  MAKING,  LUSTRES,  CHANDLLiti^S  FOB  OIL  AND  CANDLB8,  . 

ivn  SMSix.  VBomasD  onrAionrnB, 

Lamp,  Lusti*e^  and  Chandelier  manufacturers  were,  as  will 
be  resdily  undmtood,  aTery  much  more  important  body  in  the 

brass  trade  than  they  are  at  present.  Formerly,  tallow  or  -wax 
candles  and  oil  supplied  the  only  sources  of  artiticial  hght,  these 
materials  are  now  only  exceptionally  used ;  consequently,  soma 
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tliir^  or  forty  years  ago  iihe  trade  of  lamp  makiug,  &c.,  was 
a  veiy  much  more  important  one  than  it  is  at  present,  ot 
ever  will  ])e  again  in  time  to  come.  Gaa  has  given  the  quietus  to 
lamp  making,  if  we  except  those  for  paraffin,  and  the  chief 

manufacturers  of  lamps  have  been  absorbed  into  the  manu- 
facture of  Gaa  Fittings.  But  the  trade  is  one  which  has  claims 
to  consideration,  in  so  far  as  while  the  mechanical  construction 
of  the  oil  lamp  employed  and  kept  alive  a  superior  class  of 
woricmen,  it  develo]^  and  encouraged  the  art  of  design  and 
modelling,  (imitative  certainly,)  in  which  portions  of  the  remains 
of  classic  mouldings,  copied  from  Stuart's  Athene  and 
Piranesi,  were  used,  and  in  which  the  pillars  Corinthian,  Ionic, 
Composite,  &e.,  in  character,  supported  lamps,  or  Caryatide 
figures  bent  under  the  imaginary  weight  of  the  lamp  head  they 
were  supposed  to  sustain.  One  design  represented  Atlas 
supporting  an  improved  brass  Liverpool  lamp/'  with  arms 
extended,  hands  pressed  on  stomach,  the  lamp  apparently 
balanced  on  his  nead,  conveyed  the  unpleasant  impression 
that  the  head  of  the  lamp  would  speedily  roll  off.  Hanging 
lamps  were  of  equally  strange  design.  Imitations  of  the 
Warwick  Vase  formed  the  receptacle  for  the  oil ;  the  arms 
to  which  were  attached  the  burners  concealed  below  by  heavy 
cast  "  boats,"  or  bodies  ;  bearded  philosophers  or  ivy-crowned 
satyr  masks  grinned  down  on  the  possessor  of  the  lamp  who 
stood  below,  and  honeysuckles,  vine  leaves,  fruit,  &c.,  made  up 
the  component  parts  of  an  incongruous  whole.  These  articles 
were  then  accepted  in  the  days  when  art  and  taste  was  the 
exception  rather  than  the  rule,  as  examples  of  supereminent  art 
applied  to  industry.  Probably  nothing  more  instructive  as  to 
progress  in  the  direction  of  applied  design  can  possibly  be 
gathered,  than  by  turning  over  the  pages  of  the  pattern  books 
of  the  Messengers  and  Timothy  Smiths  of  a  by -gone  period.  We 
learn  therein  the  traditions  on  which  ornament  was  founded, 
and  following  these  traditions,  we  see  how  much  originality 
was  sacrificed  on  the  altar  of  antiquity,  fitness  never  for -one 
moment  being  taken  into  consideration ;  and  hence,  the  mis- 
application of  fonns,  abstractly  good  in  themselves,  imperfectly 
reproduced  for  purposes  for  which  they  were  totally  inapplicable. 
Nor  at  this  period  were  these  reproduced  by  inferior  artists  or 
modellers,  b'laxman,  whose  graceful,  elegant,  and  poetic  fancy 
illustrated  so  beautifully  passages  in  Homer  and  Dante,  whose 
sculpture  charms  from  its  chaste  and  pure,  yet  simple  dignity, 
modelled  for  the  Messeingers,  as  did  also  Frauds  Chantrey ;  and 
Vfjfm,  a  progenitor  of  we  now-distinguished  mint  meditUisti^ 
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mhBn  in  connection  with  the  Soho,  lent  Ids  artistic  powers  to 
the  designing  of  decorations  for  the  lamp  work  produced  in 
that  establishmentj  in  addition  to  bis  avocation  as  a  medallist. 

The  various  drawing  masters  in  the  town  were  also  pressed  into 
the  service  as  "  desig-uers/^  The  imperfect  uuderstandinof 
which  prevailed  as  to  construction,  or  rather  *'  that  ornameut 
should  be  designed  without  reference  to  construction/'  does  not 
appear  to  have  been  understood  at  the  period,  or  if  understood^ 
was  ignored ;  stUl,  however,  these  gropings  in  the  dark  are 
entitled  to  respect,  as  the  harbingers  of  a  better  time  oomin|^ 
which  has  now  arrivedj  or  to  which  we  are  rapidlj  approxi- 
mating. 

In  the  introduction  we  have  referred  to  the  construction  of 
lamps.  In  the  older  and  more  primitive  examples,  the  wick 
was  then  a  soUd  one,  which  commuTiir-atf^d  with  the  oil  directly, 
and  combustion  took  place  only  at  the  point  where  the  atmo- 
spheric air  was  in  contact  with  the  flame.  In  the  hands  of  the 
andent  Greek  and  Etroscan  metal  workers,  the  vessel  which 
contained  the  oil  assumed  very  elegant  forms;  but  the  principle 
of  the  lamp  produced  was  crade  to  a  degree,  and  difiered  not 
one  whit  from  that  adopted  by  savage  natioos,  wherein  the  wick 
is  simply  placed  in  a  crude  earthenware  or  metal  ve«^ol.  Tho 
wick  was  drawn  up  when  consumed,  by  pins  or  other  rude  con- 
trivances. Of  lamps  made  on  this  principle,  great  quantities 
were  produced  in  Birmjughum  previous  to  the  year  1 78U,  though 
slightly  modified  in  external  form,  and  by  no  means  so  elegant 
as  their  classical  prototypes.  In  the  year  1789  a  great  chungo 
took  place  by  Hons.  Argand  inventing  an  arrangement  consist- 
ing 01  a  circular  wick  and  a  passage  for  air  up  the  centre  of  the 
flame.  By  this  arrangement  the  flame  was  surrounded  by  two 
coTicentric  currents  of  air  by  the  addition  of  a  chimney,  at  first 
made  of  iron,  but  eventually  of  glass.  This  chimney,  supported 
on  a  holder  outside  the  burner,  imparted  steadiness  to  the 
flame,  the  air  being  introduced  between  the  outside  of  the 
flame  thronffh  a{)ertures  of  the  glass  holder  and  np  the  interior 
of  the  eircuEu*  wick ;  the  combustion  was  therefore  more  equal 
and  rapid.  (The  form  of  the  Argand  burner  for  oil  was  at  an 
early  period  adopted  as  the  model  for  gas  burners.)  The  intro- 
duction of  Argand's  improvement  in  lamps  into  those  of  Bir- 
mingham manufacture  is  dnc  to  James  Watt,  the  great  im- 
prover of  the  steam  engine  ;  who  in  correspondence  with 
Argand,  while  learning  all  the  French  inventor  had  accom- 
plished, made  vai-ious  ingenious  suggestions  on  the  subject  of 
improved  reading  Uunps,  which^  when  produced,  (according 
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io  his  biographer,  Patrick  Muirhead,) gave  a  light,  siiri. 
passing  both  'steadiness  of  flame  and  brilliancy  anythiuo"  of 
the  kind  that  had  appeared  iu  those  comparatively  dark 
ages.**  It  is  more  than  probable  the  suggestion  of  the  glass 
chimney,  and  its  change  of  form  from  that  ol  a  cylinder  of 
equal  diameter  throngAOut  to  one  wMch  is  contracted  Above 
tbe  flame,  is  dae  to  Janes  Watt.  The  diimneys  of  the  lamps  first 
produced  by  Hons.  Argand  were  formed  of  sheet  iron.  Among 
the  multifarious  maoufactores  whioh  issued  from  the  Soho 
■Manufactory  ,  Irmips  of  various  kinds  were  included,  and  formed 
no  nnimport;int  ]>art  of  its  productions.  In  Argand's  lamps 
the  wick  was  raised  by  means  of  a  s]^iral  thread  cut  in  a  tube, 
the  wick  holder,  with  wick  attached,  being  operated  upon  by 
a  longitudinal  sUt  tobe— ^e  wiok  holder  internal  pin  rising 
on  the  spiral  thread  bj  means  of  anodier  pin  attached  also 
to  the  wick  holder,  but  outside,  which  worked  op  the  slit 
of  the  tabe  already  alluded  to.  The  slit  tubo  was  connected 
to  the  glass  holder,  on  turning  wliich  the  wick  rose  in 
order  to  allow  of  its  being  ti-inimed.  From  the  year  1800  to 
1820,  groat  quantities  of  what  were  called  '^Liverpool''  lamps 
were  made.  These  were  on  the  Argand  principle,  but  a  button 
or  disc  was  introduced,  which  rose  from  the  centre  of  the  tube 
np  which  the  air  passed^  and  by  impinging  on  the  flame 
caused  it  to  expand.  In  order  to  acoommod^  the  directiott 
of  the  flame,  tiie  chimneys  were  globular  at  the  bottom,  and 
terminated  in  a  cylindrical  form  at  the  top.  These  chimneys 
were  held  on  by  means  of  two  pins  and  a  screw  or  thumb  bit. 
Immense  quantities  of  Astral  Lamps  (called  French)  were  also 
made,  in  which  the  magazine  or  receptacle  for  the  oil  was  a 
circular  rim,  so  formed  that  but  httle  shadow  was  cast  by 
the  burner,  which  stood  in  the  centre  of  the  dronlar  rim, 
and  was  supplied  with  oil  by  two  tubes  connected  with  the 
burner  and  the  rim,  which  contained  the  oil.  These  lamp 
heads  were  fitted  to  pillars  or  stands,  the  design  of  which 
has  been  alluded  to  in  the  introductory  remarks.  Lamps 
fnr  hxming  Tallow  were  at  one  time  made  extensively  in 
liiiuiingham,  and  numberless  burners  for  the  combustion  of 
Naphtha,  and  lamps  for  the  same  purpose,  wero  also 
prodnoed.  The  disagreeable  odour  of  the  coal  tar  from 
which  the  naphtha  was  made^  however,  speedily  operated  in 
tcvminating  the  manufacture  of  these  lamps,  and  napditha,  as  a 
mSBns  of  dlnmination,  is  now  confined  to  lighting  up  booths 
and  caravans  at  country  fairs.  Occasionally  the  lamp  trade, 
after  the  iutroduction  of  gas^  showed  signs  of  revivalj  as  on 
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tike  introdliotion  of  Pdlmm's  Candle  "Lamip,  This  Tirietj  of 
lamp,  it  IB  almost  unnecesBary  to  stato,  consisted  of  a  tabe  to 
hold  a  candle  or  candles  of  vunouH  diameters,  with  a  spiral 
spring  in  a  tulic,  dv  l^nnvT,  which  forced  the  candlo  it  was 
consumed  np  agaiust  the  under  surface  of  the  cone-formed  cap. 
These  were  made  in  all  stvlea  of  ornament,  from  the  most 
elaborate  down  to  the  simplest  form  of  a  tube  to  contaiu  the 
candle,  and  a  bottom  on  which  to  fasten  the  tnbe,  as  in  an 
ordinary  candlesticlc.  China  and  glass  highly  decorated  piUava 
were  occasionally  introduced  in  some  of  the  more  expensive 
varieties.  The  light  of  the  candle  lamps  formed,  however,  a  very 
inferior  substitute  for  gas,  and  they  are  now  very  seldom  sold, 
but  representations  of  them  are  still  found  in  the  pattern 
bonks  of  lamp  makers.  Then  followed  the  era  of  Campkme, 
vvLii  li  operated  matorially  on  the  lamp  trade  of  the  time.  As 
a  meuus  of  iiluiuiiiation,  when  the  spirit  is  pure,  it  is  not 
inferior  to  gas ;  bnt  the  proper  supply  of  air,  in  order  to  secure 
complete  combnstion,  can  only  be  arrived  at  by  the  nicest 
experiment.  If  doe  adjustment  c»f  the  quantity  of  air  is  not 
attended  to  in  the  construction  of  the  burner,  then  follows  the 
escape  of  an  nnconsumcd  carbon  in  the  form  of  flakes  of  a  black 
snow,  which  was  facetiously  termed  by  Punch  "an  invasion  of  the 
blacks."  The  sanjo  dist  inguished  authority  compared  the  light 
and  smoke  of  the  lam]>  named  to  that  of  "  a  couple  of  farthing 
^  caudles,  and  the  smoke  of  six  kitchen  chimneys."  Carefully 
attended  to,  all  conditions  being  equal,  the  light  was  brilliant 
and  colonrless.  The  objections  alluded  to,  the  care  required, 
imperfectly  pmified  camphine,  and  an  explosion  or  two  arising 
from  carelessness,  in  the  course  of  a  few  years  speedily  ter« 
minated  the  demand  for  camphine  lamps. 

Moderator  lamps  were  introdneed  from  the  Continent  about 
the  year  ISoO,  and  a  few  mauufactui-era  in  Birmingham  directed 
their  attention  to  their  production.  It  may,  however,  be 
(questioned  if  their  manufacture  ever  waii  successfully  natura* 
hsed  in  this  town;  the  movements  of  the  himps,  or  their 
internal  fittings,  were  alone  made.  The  ornamental  cases,  many 
of  which  were  very  elegant,  were  imported  from  France  | 
the  demand  there  for  l^is  class  of  lamp,  being  very  great, 
induced  the  French  mannfaetnrcrR  to  sink  an  immense 
Tai  icLy  of  dies  for  the  purpose  of  producing  these  cases  or 
exun  nal  ornamental  coverings.  The  stands  also,  being  chiefly 
uiadu  of  zinc  and  cast  in  metal  moulds,  afterwards  skilfully 
bronzed  or  gilt,  were  also  produced  by  and  purchased  from 
the  French  mann&cturera  of  moderator  lamps.   At  present 
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tbe  demand  for  these  lamps  in  this  country  has  so  declined 
that  it  is  doubtful  whether  any  manufacturer  in  Birmintrham 
is  engaged  in  what  may  be  called  their  mauuioctare  "  iu  the 
true  meaning  of  the  term. 

How  science  affects  and  adds  to  the  prosperity  of  rnaan* 
factores  is  well  exemplified  in  (he  recent  demand  for  immense 
quantities  of  lamps  and  burners  for  the  combustion  of  ^'paraffin  " 
oil.  Liebig,  so  far  back  as  the  year  18U,  demonstrated  by 
experiment  that  paraffin  is  merely  the  solid  and  liquid  form  of 
"olefiant  gas/*  which  is  obtained  from  the  distillation  of 
coal  and  peat.  This  idea  having  been  started,  Mr.  James 
Young,  then  of  Manchester,  observing  that  the  oil  from  which 
paraffin  is  procured,  being  connected  with  the  coal  formation, 
might  be  prodnced  from  coal  by  distillation,  his  experiments 
were  confirmatory.  In  the  Exhibition  of  1851,  paraffin 
in  a  solid  form  was  represented  by  a  sohtary  example  in  one 
paraffin  candle,  in  the  exhibition  of  1862  a  solid  block  of 
paratRn  was  shown,  which  weighed  upwards  of  half  a  ton, 
and  its  purity  was  demonstrated  by  its  colourless,  iuodovf^ns, 
tasteless,  and  beautifully  translucent  appearance.  It  is,  huw- 
©ver,  in  the  condition  of  oil  that  we  have  chiafly  to  view  this 
product  and  its  influence  on  metallic  industry.  The  first  use  of 
the  oil  was  as  a  "lubricant;'^  eventually,  it  took  its  place  as 
an  illuminating  agent.  ITie  bituminous  coal  of  Wemyss,  Tor- 
banehill.  Boghead,  Wigan,  Newcastle,  &c.,  on  being  distilled  at 
a  low  red  heat  produce  large  quantities  of  the  oil  named.  In 
the  year  18(>0,  the  manufacture  of  paratHu  oil  in  this  country  had 
reached  the  quantity  of  2j.'3UU^UUO  pillous.  If  to  this  is  added 
the  influence  of  the  discovery  within  the  last  four  or  live  years 
of  the  "  hydro-carbon  '*  oil  springy  of  America  and  Canada,* 
also  used  for  lubricating  and  illuminating  purposes,  we  shall 
amTO  at  some  idea  of  die  demand  for  lamps  to  bom  paraffin 
oiL  With  a  properly  regulated  supply  of  air,  these  lamps 
produce  a  very  much  more  brilliant  light  than  can  be  obtained 
from  the  consumj)tion  of  an  ecpial  quantity  of  whale,  or  vegetable 
oils.  In  1800,  a  lamp  manufacturer  produced  in  one  year 
247,431  lamps  for  the  consumption  of  oil  manufactured  by 
Mr.  Toung.  In  1861,  the  same  manufacturer  was  producing 
at  the  rate  of  1,200  per  day,  or  375,000  per  annum.  At  the 
first  introduction  of  the  paraffin  oil,  these  lamps  were  produced 
by  Scotch  houses  engaged  in  the  brassfoundiy  trade;  but  in 
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1861  inde  was  introdaoed  into  Binnmglianij  and  tcfot 
lamp  manit&otiirers  began  the  manafacfcure.  To  these  a  new 
establishment  was  addedi  and  amall  mannfactnrers  turned  their 
attention  to  the  production  of  bamers.  The  Birmingham 
production  of  paraffin  btirners  reaches  500,000  annually ;  and 
of  complete  lamps  of  all  prices,  certainly  not  less  than  75,000. 
Lam])S  were  produced  at  prices  varyinjCf  froTii  7  J.  to  50.<f.  ench. 
Great  (quantities  of  "  heads,"  viz.,  the  receptacle  fur  tiie  oil 

mannfiMstured.  These  reoeptadea 
wm  fonnad  of  flint,  opal,  and  other  ooloored  glaseea.  Bracket, 
reading,  and  pendant  lampa^  were  also  made.  In  these,  the 
form  of  the  bracket  and  pendant  varieties  (with  the  exception 
of  thn  bend)  was  adopted  from  the  gas-fitting  types.  While, 
however,  except  from  home  competition,  the  mnnnfurfure  of  the 
complete  lamp  has  been  left  comparatively  untouched,  the  com- 
petition in  the  article  of  "  bamers  "  only  (or  that  portion  which 
screws  into  the  oil  receptacle)  has  been  materially  increased 
hj  importations  from  Ajnerica  and  Germany.  The  EngHliah 
Mrnm,  which  sold  in  1862  at  8\d.  eaak,  are  now  redncM  to 
little  more  than  one*half ;  and  quantities  introduced  from 
America  have  been  offered  at  a  still  lower  price.  It  may  be 
questioned  whether,  in  anv  brnnrb  of  tbo  brnssfoundry  manu- 
facture, the  division  of  labour  and  the  faciiilatioii  c  t  production, 
have  been  more  attended  to.  The  maximum  m  number  within 
a  nven  time,  and  the  miui^um  m  cost  and  profit,  may  be  siaid 
to  hsve  been  reached.  As  these  bnmers  are  entirely  produced 
from  sheet  brass,  by  the  processes  inTolved  in  Stamping  and 
Piereing  (already  described),  it  will  at  once  be  understood  that 
the  rate  of  production  is  vevy  rapid.  A  leading  firm  in  the 
trade  has  stated  that  in  the  manufacture  of  these  burners  they 
use  thirty-five  pair  of  tools.  If  to  the  making  wo  add  that  of 
the  processes  of  dipping,  lacquering,  and  fitting  together  ;  in 
all,  thirty-eight  operations,  and  three  ounces  of  metal  mauipu- 
lated,  a  burner  is  produced  for  a  mere  trifie  of  cost.  If  the 
modut  cpenmdi  for  the  prodnction  of  these  bnmers  is  impor* 
iukt,  attention  to  the  proper  qusntity  of  air  admitted  is  much 
more  so,  as  on  this  depends  the  perfection  of  the  burner^ 
and  the  ezoeUmse,  or  the  rererse^  it.ihB  resulting  light,  the 
entire  consumption  of  the  carboniferous  particle"  or  their 
partial  consumption  only,  and  consecjueut  attendant  incon- 
veniences of  smoke,  smut,  and  smell.  For  some  years  the 
parathii  lamp  trade  promises  to  be,  if  not  an  increasing,  at  least 
a  steady  one;  and  paraflin  lamps  will  be  adopted  and  take 
ih»  plskoe  of  those  Ibd  by  aninud  or  Tfigetable  oils,  in, 
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localities  wWe  gaa  baa  not  been,  or  is  net  likely  to  b^  * 

introduced. 

The  improvements  of  locomotion  and  the  rapid  increase  of 
nilwajs,  and  the  regulations  of  the  Admiralty  as  t  o  the  necessity 
for  ships  carrying  lights,  have  had  a  great  influence  on  the  lamp 
manufacture.  Of  Signal  Lamps  for  Stations^  the  lighting  of 
the  interior  of  Bailwaj  Carriages,  and  othera  iar  Marine  pur- 
poses, great  nnmbers  of  practicallj  nsefnl  bnt  proaaio-kxMnng 
umpa  and  lanterns  bare  been,  and  are  constantly  being,  pro* 
daced.  The  former  and  latter,  when  illuminated  bj  uieir 
interior  lamps,  indicate  by  the  white,  rofi  ,  blue,  or  green  lenses 
exposed,  signals  of  danger  or  safety,  necessity  for  caution,  or 
the  existence  of  the  object  which  carries  the  light.  The  mana- 
facture  of  these  in  carried  on  by  many  of  the  establishments 
engaged  formerlj  in  the  oil  lamp  mantuiEustnrej  and  one  or  two 
new  establishments  have  been  called  into  existence. 

One  special  department  of  manufacture  connected  wiUi  and 
practised  in  common  with  lamp  making  by  lamp  manufacturera 
remains  to  be  noticed,  riz.,  the  production  of  small  articles, 
not  in  Ijroitze,  but  hronzpd,  consisting  of  Inkstands,  Vases, 
small  Cam  llesLicks,  Uiiaaiioles,  Pastile  Burners,  Paper  Weights, 
Figures,  Ammals,  and  other  objects  amaller  in  size,  with  some 
pretensions  to  artistic  design  and  execntionj  but  often  entirelj 
deficient  therein,  and  singuhvly  so  aa  contrasted  with  the  same 
class  of  objects  executed  by  French  modellers  Mid  artisans — Bar- 
b^dienne,  Barbezat,  Deniere,  Miroy  Brothers,  and  other  French 
bronzists  on  their  stalls  at  the  International  Exhibitions  in  1851 
and  1 862.  As  a  general  rule,  the  class  of  works  named  produced 
by  Birmingham  manufacturers  was  inferior  in  every  particular. 
They  were  badiy  modelled  and  badly  chased.  If  a  classic  design 
was  selected  for  imitation^  it  was  ntterly  spoiled  eithw  in  its 
adaptation  to  a  pnrpose  for  which  it  was  never  intended,  or  the 
moaeller  deprired  it  of  its  beaatj  of  line  and  elegant  oontonr. 
Fignres  well  modelled  and  selected  for  imitation  were  converted 
into  grotesques  (if  the  original  was  not  cast  from),  and  gro- 
tesque figures,  if  imitated  when  they  had  passed  through  the 
alembic  of  modeller,  caster,  chaser,  &c.,  were  simply  malfornia- 
LiOiis.  The  attempt  was  too  ambitious,  and  the  results  could 
only  be,  or  have  been,  tolerated  by  a  generation  which  knew 
little  of  manufactures,  and  less  of  art.  Can  it  therefore  be 
wondered  at  that  this  branch  of  manufacture  should  almost 
have  ceased  to  be  cultivated  in  connection  with  the  lamp  manu- 
facture ?  or  that  it  should  have  passed  away  from  among  us  to 
France,  where  the  demand  is  greater,  the  modeller  more  intel- 
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iigent  and  fjunUiar  with  good  examplea  of  art  workmanship-^ 
the  ehaaer  nndentaiiidiiig  the  way  to  prodaoe  texture,  and  able 
to  penetrate  theintentioii  of  the  modellep—tiiebronzer  equally 
able  to  produce  the  colour  which  gives  value  to  the  united 

labours  of  all  ?  "^^'^Je^e  good  "  bronzes'*  of  a  small  size  have 
been  producod  in  Birmingham  (such  as  Blkington's,  which  are 
entirely  exce  ptional  examples),  they  have  not  been  due  to  tin  ir  . 
former  producers,  and  there  is  every  reatvoii  to  suppose  lliat 
even  the  perfection  of  these  owes  something  to  the  iniiuence  of 
French  artuana.  A  somewhat  greater  inf uaion  of  this  element 
into  EngUsh  work  cannot  be  objected  to.  ''Art  grows  npon 
what  it  feeds  upon/'  The  ornamental  metaUio  art  of  France^ 
m  regards  its  bronae  workings  is  due  to  the  munificence  of  its 
monarchs  in  encouraging  the  great  workers  in  bronze  from  Italy 
to  reside  in  France,  nvtd  leave  an  impress  which  operates  even  ^ 
now  in  bronze  making  in  that  country.  Succeeding  French  . 
sculptors  carried  on  the  production  of  largo  works  m  bronze, 
hab,  while  they  did  so,  they  lent  their  influence  on  small  works 
in  the  saaie  metal;  the  resolt  has  been  the  present  hiffh 
poaitioii  of  the  bronze  manafiM^tnrers  of  France,  which  only  by 
long  years  of  patient  perseverance  Birmingham  manufacturers 
may  hope  to  rival.  The  stride  made  by  French  bronzists  in 
the  space  which  elapsed  between  the  years  1851  and  186^ 
olearlv  indicates  that  the  task  will  be  a  difficult  one. 

In  one  particular,  viz.,  the  production  of  imitation  bronzes, 
figures,  6lc.j  the  French  retain  a  held  untouched  by  any  other 
nation.  Attnaion  has  already  been  made  to  moderator  lamp 
stands  prodnoed  in  metal  monlds,  and  then  bronaed,  by  meana 
ofasuper^cial  deposit  of  brass  or  copper,  and  then  coloured  to 
represent  tme  bronze.  They  arc  thus  produced  from  a  care- 
fully prepared  original  model.  Metal  moulds  are  made,  wliich 
take  to  pieco«,  like  the  plaster  moulds  used  by  the  Italian  plaster 
figure  makers ;  into  the  metal  mould,  when  closed,  zinc  in  a 
melted  state  is  poured,  and  speedily  concreals.  The  cast 
produced  is  then  trimmed  up,  bronzed,  uud  sold  at  oue-sixth 
of  the  coat  if  cast  in  bronze.  Thongh  deficient,  so  &r  as  it 
hu^s  the  finish  of  the riffler and  "  chaser,"  die  bronze  eflect 
is  admirably  imitated,  and  figures  imitative  of,  and  copies  of 
reductions  from  celebrated  oriunuals,  are  thns  placed  within  the 
reach  of  those  purchasers  wliuse  limited  means  would  preclude 
the  possibility  of  prociiririLT  examples  in  real  brouze. 

The  wages  ot  the  artisans  engaged  in  the  lamp  trade  were 
comparatively  high.  In  the  best  days  of  the  trade,  skiiied 
workmen  were  well  paid,  and  others  in  proportion.  Female 
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labour  al  aa  earljr  period  was  nofc  wo  oommoti  in  mmnfiuAonM 
as  it  now  is;  and,  in  the  lamp  trade,  was  confinacl  io 
lacquering  and  wrapping^-np.  In  the  paraffin  lamp  burner 
trade,  large  numbers  of  press  women  nnd  girls  are  employed  to 
cut  out,  raise  up,  and  perforate  the  several  parts,  which  form 
a  complete  burner,  out  of  sheet  metal;  and  these  are  paid 
occasionally  by  the  quantity^  at  other  times  by  the  week — girls 
Mlising  from  6s.  to  7s.  M*,  and  women,  10s.  sod  12s.per  irask* 

8.— OAB  fITTIHM'  lUXiVfAffttSKM, 

That  Birming'ham  should  now  be  the  grand  centre  for  the 
fniinufacturo  of  gas  fittings,  whether  plain  or  ornamented, 
is  not  to  be  wondered  nt,  when  considered  in  connei  tion 
with  its  industiy  in  metals — particularly  brass — and  as  aho 
that  the  iirat  practical  applicatiou  of  gas  for  lighting  purposes 
was  dne  to  William  Mardock,  of  S(Ao^  the  tmsted  servant 
imd  TtJined  friend  of  his  employers^  Matthew  Boalton  and  Jamei 
Watt.  In  1792,  Mardock,  then  superintendent  of  the  engines 
erected  by  the  firm  named,  in  ComwaU,  lighted  up  hie  offices 
and  house  at  Rednnli  with  gas  ;  and,  in  1802,  on  the  occasion 
of  the  peace  dorrii mstration  of  that  year,  the  "new  light'' 
illuminat'ed  aud  dit-closed  in  dazzbng  brilliancy  the  ext^ior  of 
Boho  House,  at  Haudsworth,  then  the  dwelliug  of  Boultou,  stiU 
standing,  and  the  long  extended  front  of  the  manufootoiy,  now, 
lias  I  numbered  only  with  the  memoriea  of  the  past  I  Mardock 
hsA,  however,  preriously  demonstrated  the  advantage  of  the  new 
light  by  lighting  up  the  <  f!i<  es  at  Soho;  and  in  1803,  the  whofe 
manufactory  was  supplied  loirnlarlv  ^ntb  gas.  In  1804,  the 
manul'actory  of  Philips  and  Lee,  at  Manchester,  was  "  lit"  up, 
and  very  speedily  Gott  and  Sou,  at  Leeds,  followed  their 
example.  Although  the  genius  and  scientific  knowled^t;  of 
Sir  Humphrey  Davy  foiled  to  comprehend  the  practacaDiHlPf 
Imd  application  of  gas  to  the  lighting  of  towns,  in  1812,  it  was 
introduced  into  London,  and  in  1816,  into  Paris.  The 
imagination  of  Walter  Scott  failed  to  realiae  the  possibility  of 
lighting  up  towns  or  dwellings  with  "  smoke/^  as  he  facetiously 
o^led  it,  but  in  a  few  years  he  became  a  convert,  and  fitted  up 
Abbotsford  witk  gas.  Absurd  notions  prevailed  as  to  what 
gas  was,  and  this  no  doubt  greatly  retarded  its  more  speedy 
introduction.  It  was  supposed  to  be  in  a  constant  stato  w 
ignition  in  the  intorior  of  the  pipes;  its  pressure  was 
exaggerated,  and  its  ezplosiTe  powers  magnified.  In  order  to 
proTide  for  this«  erea  so  Ust  down  as  the  year  1819,  Jiv. 
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Wetiivrly  nipMii,  of  the  Dog  Pool  Minis,  patenlied  a  gas  pipe 
fbnnod  of  lead  intemallj  and  copper  externally.  Thirty  yeart 
aflierwards^  i.e.j  in  1 849>  a  double  brass  tabe  was  patented  by 
Mr.  R.  W.  Win  field  for  greater  security,  and  intended  to  be 
applied  to  tlie  manufacture  of  gas  fitting's.  Mrs.  Partinjrton's 
futile  attempt  to  sweep  out  the  tide  of  the  Atlantic  Ocrau  with 
her  mop,  was  not  more  successful  than  attempts  to  ojijinso  tha 
general  lutroduction  of  gaa,  which  soon  rose  in  lav  our,  and  iruiu 
the  lighting  of  okeots  was  introduced  into  shops^  and  thenco 
into  private  dwellinffs.  A.t  an  early  period,  the  best  gas  fittings 
were  made  in  Edinburgh ;  and  aboat  the  year  1810,  the  late 
Mr.  Messenger,  of  Broad  Street,  procured  a  workman  from 
Edinburgh  (the  late  Mr.  Saunderaon),  and  commenced  th© 
manufacture  of  cfn^  fittings  in  Birmingham,  and  Mr.  Heaton 
(an  old  and  respected  supcnnteudent  of  the  Birmingham  Ga.*j 
Company),  informs  us,  that  when  at  work  in  London  in  * 
1812,  he  fitted  up  gas  work,  made  by  Mr.  Benjamin  Cook,  of 
Binningliam.  the  two  establishments  of  Messenger  and 
Oeek  mify  therefore  be  traced  the  beginning  of  one  of  uie  now 
most  important  departments  of  the  brass  trade  in  the  town. 

If  any  of  the  earlier  examples  of  these  fittings  exist,  their 
bold  fonns  would  call  up  a  smile,  and  their  imperfect  fitting 
FPnonsl}'  nffect  our  sense  of  smell.  All  the  keys  or  plugs  of 
swivel  joints  and  taps  then  used  for  gas  were  rivetted  like  the 
keys  or  plugs  of  ordmary  beer  and  spirit  taps  (the  era  of  screw 
and  washer  not  having  arrived).  The  forms  of  the  ▼arions 
ISttinge  were  cmde,  imperfeot,  and  ungainly,  and  the  higher 
elaes  of  chandeliers  or  gaseliers— >(a  new  word  now  superseding 
the  absurd  term  gas  chandeliers) — consisted  in  the  oikkingnse 
of  the  series  of  patterns  which  had  done  dut  y  for  an  oil  arrange- 
TTirnf  ,  the  lights  occupying  n  «iTnilar  position  to  the  oil  burner 
with  its  wick.  The  mauulacturers  and  public  failed  to  observe 
that,  while  contracted  arms  were  a  necessity  of  the  oil  order  of 
thmgs,  cousec^uent  on  tiie  receptacle  wiiicii  held  the  oil  buiiig 
veqiuped  near  the  burner,  the  requirements  of  gas  did  not 
oeeessitate  this,  while  economy  of  light  and  its  diffnaion  were 
inoreased  by  an  extension  of  these  arms  or  branches.  If  the 
then  staite  of  artistic  excellence  had  been  equal  to  the 
emergency,  these  might  hare  been  clothed  (as  they  now  are) 
with  grncef!3l  ornnmont.  Thnf  demand  incroitses  supply  j  and 
competition  among  manufacturers  is  a  healthful  stimulus  and 
productive  of  improvement  alike  in  design  and  manulacture, 
the  gas  fitting  manufacture  amon^  others  is  an  illustratioru 
The  period  at  which  it  beciwe  a  distinct  and  separate  depard^ 
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ment  of  the  InriMs  trade  is  not  dearly  known.  In  1820,  proMSly 
some  few  lamp  makers  made  gas  fittings.  In  1833;  Hvc  mana* 
facturers  of  gas  fittings  appear  in  the  directory.  In  1647,  they 

increased  to  peveTitoen.  In  1805,  they  numbered  twonty-five. 
With  this  extraordinary  increase  of  producers  there  has  been  an 
extraordinarily  increased  demand  for  gas  tittings.  In  every 
quarter  of  the  glube  where  gas  has  been  introduced,  Birmmg- 
Kam  mano&ctnrers  of  gas  fittings  find  a  market ;  the  aubatsn- 
tial  quality  of  their  articles  securing  a  preferenoe,  and  Mttg 
exported  to  various  cities  and  towns  in  Rnssia,  Austria,  Prussia^ 
Holland,  Spain,  Bavaria,  Belgium,  Brazil,  Chili,  Batavia,  Java, 
China,  Japan,  and  to  the  East  and  West  Indies.  With  this 
extended  field  of  operations  abroad,  and  an  increased  and 
increasing  home  trade,  the  expansion  and  increase  is  readily 
accounted  for.  But  for  their  substantiahty  and  fair  prices, 
these  fittings  in  the  foreign  markets  would  wage  only  an 
nnequfd  war  against  similar  articles  of  tasteihl  design — ^the 
ornamentation  executed  in  zinc,  bronzed,  or  gilt,  the  parts 
held  together  with  soft  solder — produced  by  French  artisans  and 
mannfactnrers,  or  the  tinsel  fittings  of  the  easily-fed  light- 
working  Germans,  or  those  of  America,  turned  out  by  facile 
and  well  adapted  automatic  machinery,  for  the  invention  of 
which  the  citizens  of  the  United  States  are  celebrated. 

But  while  the  external  forms  of  ornamental  fittings  hav^ 
been  improred,  and  rendered  more  attractiYe,  unity  of  style 
in  one  object  is  better  preserved.  Lightness  and  elegance,  hk 
connection  with  improved  modes  of  finish,  have  followed  as  a 
consequence,  thongh  largo  quantities  of  stamped  bodies,  vases, 
arms,  chain  links,  and  other  portions  of  ornament,  nvv^  used  up 
in  the  construction  of  the  chi  ;L])r-r  class  of  competitive  work. 
The  tendency  is  towards  a  superior  class  of  fittings,  in  which 
light  and  elegant  castings  have  taken  the  place  of  the  orna- 
ments alluded  to  as  stamped.  Improvements  in  tube  making 
have  not  been  without  an  influence,  and  Feam's  patent  for 
ornamenting  tube,  extended  in  its  application  to  the  decoration 
of  varied  sizes  of  tubes,  has  placed  in  the  hands  of  gas-fittings 
manufacturers  the  means  of  producincr  articles  very  much  more 
attractive  at  a  comparatively  clieap  rate.  Even  the  removal 
of  the  fiscal  duties  on  glass,  by  extending  room  for  experiment 
in  that  material,  has  operated  on  the  gas  fittings'  trade  by 
the  introduction  of  new  forms  of  glasses  to  be  placed  over 
burners.  A  leader  in  this  direction  was  Mr.  John  Hunt, 
now  of  the  Hope  Works,  who  introduced  not  only  elegantly 
'formed  globes  and  shades  of  flint  glass,  but  also  others  coated 
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with  opatine,  and  semi -opaque  oolonred  g\tM,  aa  shadda 
for  flazible  stand  reading  ughts^  billiard  lights,  &c.  Some 
ten  GT  twelve  years  ago  large  quantities  of  glass  and  china 

ornflments  were  introduced  and  associated  with  brass  con- 
structioo,  as  vases,  arms,  and  flowers.  The  demand  for  fittings 
with  Bnch  decorations  has,  however,  sensibly  diminished,  and 
they  are  now  seldom  asked  for,  except  by  purchasers  of 
peculiar  tastes.  Even  electro-deposition  and  photogranhy  have 
ooen  pressed  into  the  eervice  for  the  production  of  uie  deoo- 
raixve  parts  of  gas  fittings.  It  is  satisfactory,  however,  to 
record  thal>  mere  novelty,  apart  from  fitness,  reigns  only  for  a 
brief  space  of  time — the  fashion  of  the  hour ;  and  that  now  unity 
,  of  material  in  T^mss  only,  is  generally  preferred  in  gas  fittings. 
Having  described  the  ornamental  portions  of  ^as  fittings, 
constniction  wiil  necessarily  form  a  part  of  the  subject  matter. 
Allusion  lias  been  already  made,  to  the  imperfect  construction 
of  tiie  earty  examples  of  fittings,  on  the  introduction  of  gas. 
As  will  mdily  be  nnderstood,  all  cbandeliers  or  pendants 
were  formeriy  stationary,  they  oonld  not  be  raised  or  lowered. 
The  introduction  of  a  mode  of  constmction  by  which  this  could 
be  effected,  find  the  light  brought  down  or  rtiiscd  up,  engrossed 
tlic  attention  and  inventive  pkill  of  gas  fittings'  manufacturers 
and  workmen.  Among  the  arrangements  first  tried  to  effect 
so  great  and  desirable  an  improvement,  were  stuffing  boxes 
through  which  the  tube  attached  to  the  body  of  the  chandelier  or 
pendant  was  appended,  which  worked  telesoopically,  but  the 
surface  of  the  tube  which  drew  down  was  unseemly;  and  it 
also  diffoaed  in  the  apartment  in  which  the  fitting  hung  an  un- 
pleasant odour,  and  the  imperfectly  purified  gas  deposited 
matter  thereon  which  prevented  the  action  of  the  slide.  "Racks 
and  pinions  were  applied  to  effect  the  desired  end,  ari'uiii_^oment8 
of  helical  springs  tried,  the  internal  tube  was  convened  into 
a  screw  exteriorly,  and  the  nut  attached  to  the  tube  of  the 
body  of  the  chanmier,  on  being  turned,  elevated  or  depressed 
tiie  chandelier.  Atmospheric  pressure  was  tried,  but  that 
which  would  sustain  the  weight  of  the  chandelier  at  a  low 
temperature  failed  when  the  apartment  became  heated,  and 
this  method  also  resulted  in  failure,  and  the  simple  water-slide, 
with  its  balance  weights,  tried  at  a  comparntivcly  early  period, 
continues,  and  will  continue,  to  be  the  simplest,  best,  and 
most  useful  arrangement  for  the  purpose  it  is  intended  to 
serve,  viz.,  to  elevate  or  draw  down  the  fitting  of  which  it 
forma  a  part.  Objections  were  long  made  to  the  unseemly 
appearance  of  the  balance  weights  and  to  the  firagile  natim 
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of  the  chain  with  ivhibh  theae  wm  hiiBg ;  the  kttef  drfMl 
wee  partiallj  met  hj  the  application  of  a  hempen  eerd  or  gnl 
■tring,  externally  coverea  with  wire':  thie,  nowerer^  filled 

also.  The  objection  was  eventoaUy  overcome  by  Hf;  Isaao 
Clements,  who  produced  r  r}m'm  made  of  slu  ot  brass,  wliich 
may  imw  be  said  to  be  iuiroduced  generally  on  all  water* 
blidiiig  gas  fittings.  The  unseemly  dungliiig  cliaracter  of  the 
balance  weights  hati  al^  been  iu  some  examples  got  rid  of  by 
carrying  the  hody  of  the  chandelier  up  in  the  foim  of  an  onwi* 
mental  iheath  to  the  height  of  the  eztemal  stalk.  Between  this 
•heath  or  ornamental  cylinder  and  the  internal  tobe  real 
stalk  space  is  left,  down  which  the  weight,  to  cowiflfMaiiea 
the  weight  of  the  chandelier,  works.  Externally,  no  connfceivi 
poise  weight  is  Hoen,  and  the  ornamental  character  of  the 
chandelier  is  not  interfered  with.  The  internal  arrangement 
of  this  object  is  ou  the  stufEng-box  principle,  with  means  £oF 
lubricating  the  piston-like  apparatus,  which  allowB  the  gaaeliiP 
to  be  elevated  or  drawn  down.  To  Mr.  John  Hunt  tkia 
arrangement  is  due.  Considerable  change  has  ako  been  made 
in  the  construction  of  lobby  lampe,  which  now  take  the  form  of 
elegantly  cut  globes  or  vases,  apparently  sustained  by  corr^s  or 
rope-like  tubes  of  metal,  the  central  down  rod  being  got  nd  of, 
the  eras  passing  down  one  of  the  twisted  tubes.  This  method 
oi  diripeuamg  with  the  central  tubes  was  suggested  at  an  early 
period  of  the  gas  fittings  mannfaotnre  by  James  Simpson,  Esq., 
Advooatej  pf  £dinbargh,  more  generally  known  aa  the  author 
«f  the  ^'Fhiloeophy  of  Edncation.''  flexible  tabes  for  tht 
conveyance  of  sm  also  gave  rise  to  nmnerona  modificationa 
pf  table  or  reading  stands.  Mantelpiece  lirr^tg  are  aUo  how 
generally  adopted  in  best  houses  where  taste  presides. 

It  may  be  interesting  to  know  that  since  the  introduction 
of  ga£>,  110  fewer  than  ninety  patents  have  been  taken  uul  for 
the  improvement  of  bnmera  only,  and  parts  thersof.  Th» 
aoeepted  class  of  each  articles  may,  however,  be  limited  to  very 
few.  Jets  with  single  flame  are  now  rarely  used,  and  '^'fiaa 
tails''  or  "Scotch  jets"  have  taken  their  place.  This  elaaa 
of  burnern,  or  "  nibs/'  as  they  are  called,  are  made  of  cast  iron, 
and  produced  chiefly  in  and  about  Manchester.  On  the  con- 
trary, the  great  proportion  of  Arcrand  burners  (so  called  from 
their  forni  resembling  the  circular  wick  larap  burner  mveuted 
W  Hons,  Argand)  are  all  or  mostly  made  in  Birmingham. 
This  bvmer,  taking  into  consideration  the  amount  of  light 
^ven^  and  its  quality  in  proportion  to  ^e  quantity  of  gas 
oonsnmedj  ia  certainly  the  most  economical  whan  akillnlly 
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]Bid».  Tkb  hokn  baing  uilibrai  m  nse  from  wliidi  the  gM 
iMMj  u  tlM  tmprowmeat  of  this  kind  of  baznor^  torn  ootto 
pei^mted  plates  hove  been  applied  instead  of  perforated  atM 
or  iron  plates^tbe  corrosioo  from  impure  gas  sensibly  cor- 
roding the  steel  or  iron  top  away.  The  body  of  the  burner 
was,  and  is  still  occaaioTially,  cast.  In  1847^  however,  the 
chief  portion  of  the  .hnrner  and  glass  holder,  uiuttMi  in  one, 
was  produced      meana  of  the  stamuiug  process,  and  a  button 

wm  urivodvoedi  wbuli  roie  tip  in  tko  oenftroy  and  caiiaed  tlio 
flimi  to  ouiTO  ontwardfl.  A  glass  was  doriaed  with  8pooidiref«ri« 
anoe  to  tbe  eurro  of  tbe  flame  and  cap,  formed  of  wire  gauze, 
mr  of  perforated  metal,  whieb>  fitted  on  the  top  of  the  gUmi, 

clongpated  the  flame  by  increasing  the  draught  or  more  oom<* 
plctoly  consuminir  the  gas.  A  few  years  aftei-wards,  for  the 
cap  already  named,  a  terra  cotta  concave  disc  was  introduced, 
which,  becoming  heated  by  the  lighted  gas,  consumed  the 
carboniferous  particles  and  other  products  unconsumed  by 
Amnd'a  wi&ont  tha  torn  ootta  anran^ement,  or  ovdiiiaiy  fiah» 
tai^  bafe^wing,  and  o4her  baniors;  ti&eae  hwt  impfOTemanta 
-were  also  originated  by  tha  inventor  already  twioa  named. 

The  most  recent  improvement  in  connection  with  the 
manufacture  of  gas  fittings,  is  in  the  substitution  of  c&st 
iron,  tor  lead,  in  the  filling  of  the  external  covenng  or  shell 
which  forms  the  balance  weights  of  water-sliding  guseliers, 
or  pendants.  The  bi-ass  nhell  to  be  filled  ib  placed  in  water, 
aDa  the  molten  iron  pomred  in.  The  water  inravanta  the  shaU 
from  being  malted,  its  tomperatora  nevar  rising  above  212*, 
Iron  ahot  had  been  pievionaly  used  for  filling.  The  im» 
paovament  consists  in  pouring  in  the  molten  iron,  and  the 
cheapness  of  iron  in  comparison  with  lead  ;  but  the  specific 
gravity  of  lead  is  greater  than  iron,  and  it  may  be  questioned 
whether  the  increase  of  size  of  shell,  in  many  instances 
rendered  necessary  by  the  lightness  of  the  cast  iron,  is  com- 
inonsuraie  with  the  difiereuce  in  price  between  the  two  metals 
need,  i.e,,  iron  or  lead,  and  ail  wa  more  that  in  tha  dipping 
oparatbn  the  iron  is  mora  operated  npon  by  aoid  than  UtM, 
tharsby  increasing  the  difficulty  in  finishing ;  if  polished,  or 
bronzed,  the  same  objection  does  not  apply.  This  improvei* 
ment  i<?  the  invention  of  Mr.  James  Atkins,  of  the  CamiDridge 
Street  Works, 

In  fitting  together  parts  of  gas  fittings  in  process  of  maim- 
^ture,  it  is  now  customary  to  avoid  the  use  of  soft  or  Lmman's 
solder ;  the  best  houses  in  the  trade  invariably  use  hard  aoldar; 
md  the  pTiiiutiT0  method  of  pertwing  tabes  into  joiotd 
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;  stopcocks,  tnufcmg.to  white  lead  for  tightness^  even  in  brackets^ 
branches^  &c.,  is  carefully  avoided.  The  use  of  white  lead^  and 
leather,  or  card  washers  is  reduced  to  an  exceptioQ. 

The  Gras  Fittings  manufacture  is  one  which  has  improved  by 

•  competition  as  regards  superior  workmanship  ;  and  though, 
leading  articles  may  be  somewhat  lighter,  they  are  better  fitted, 
equally  aemceable,  very  mnch  cheaper,  an^  better  finished^  than 
they  were  when  they  cost  in  some  instances  over  one-third  or  a 
half  more,  lliese  remarks  apply  to  portions  of  fittinffs,  as  sing^ 

.  and  double  brackets,  and  such  articles  as  are  used,  of  a  plain 
character,  in  ordinary  shops,  bedrooms,  and  servants'  apart- 
ments in  houses,  and  also  in  public  institutions.  Where 
ornamental  work  is  introduced  in  better  class  fittings,  any 

'  comp^son  in  price,  of  a  satisfactory  kind,  cannot  be  made  i 
bat  more  and  better  work  can  now  be  had  for  a  som  which, 
a  few  years  ago,  could  only  have  purchased  an  article,  the 
ornament  on  whioh  was  calculated  to  degrade  rather  than  adorn. 
At  the  present  period  there  is  a  greater  demand  for  better 

•  and  higher-priced  articles  than  there  was  ever  known  before. 

A  new  feature  distinguished  the  gas  fittings  exhibited  by 
Birmingham  exhibitors  in  the  International  display  of  1862, 
■  viz.,  the  rich  colour  of  the  metal  in  which  many  of  the  chandeliers 
and  more  expensive  artides  were  made,  lliis  was  principally 
due  to  a  greater  preponderance  of  copper  over  tiie  aino  oaed 
in  the  composition  of  the  brass  employed  in  their  construction. 
If  to  this  wo  add  that  the  colour  was  rendered  more  bnlliant 
after  dipping  in  acid,  by  means  of  friction  against  brass  wire 
brushes  revolving  in  a  lathe  propelled  by  steam  power  or  manual 
labour,  (technically  "scratch  brushing),''  and  that  then  to  say 
it  rivalled  the  appearance  of  a  more  valuable  metal,  is  no  exag- 
geration. If  to  this  is  added  the  featnre  of  a  variety  of  many- 
hued  bronzes  over  the  limited  range  of  colour  in  the  bronses  or 
4>ronzings  at  the  command  of  Engush  metal  workers  previously, 
the  advance  is  very  marked  as  regards  finish.  One  peculiar 
bronze,  as  applied  to  the  class  of  work  now  under  consideration, 
marked  the  year  1 862  ;  viz.,  the  brilliant  steely  reflective  black 
bronze  produced  from  a  solution  of  platinum  {i.e.,  the  bichlo- 
ride) .* 


*  For  the  information  of  the  anlmtiat«d.  it  may  not  be  oat  of  plao9  to  Slate  the  ezprMabMK 
,**tooiisiiig"  most  not  be  confounded  with  the  metal  called  broSM,  used  for  statuary 
*ywrpOM*s  and  that  bronsing,  to  be  properly  understood  in  connecUon  with  brass,  does  not 
eonaist  tal  eovartng  the  surface  of  the  metal  to  be  bronxed  with  an  opaque  pi$rment  applied 
wiUi  a  brotfL  tt  is  either  the  result  of  chemical  action,  by  which  the  colour  of  the  metal  to 
'«baiig*d,  or  a  coatiagof  Miother  metal  is  thrown  down  on  the  metal  to  be  bronzed.  Thus  the 
ffyrwam  black  brtnisCk  the  only  kind  at  the  command  of  the  Birmingham  braasfotmders  for 
ftk«f  MtlM  ofyMn.  wMpHdaeedtrtlieiiiiiiMiaiM 
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•    Uiitil'  Tery  recently  tiie  oomponent  parts  of  orcUnaij  Gas 

Fittings,  as  Main  Tap8>  Stop  Taps,  Swivels,  and  Conplincrs  of 
TBrioos  kinds,  were  prodooed  entirely  by  hand  labour,  and  tiie 
operation  of  "  plaggmg"/'  or  fitting  in  the  keys  or  plnga  to  the 
taps  and  swivels,  was  performed  by  hand  labour,  the  lathes 
only  in  some  instances  being  propelled  by  a  steam  power. 
The  operation  was  performed  thus  : — the  barrel  was  bored  out 
'  with  a  taper ''rimer'' or ''borer/'  the  plug  was  &stened  in 
the  IsHie  by  screir»  or  clams ;  it  was  then  turned  down  to  a 
taper  form,  conesponding  to  the  interior  taper  of  the  barrel  or 
socket.  This  was  arrived  at  by  placing  the  barrel  on  the  key, 
and  observing,  while  the  key  rotated  and  the  barrel  was  held 
fast,  that  the  friction  of  the  two  produced  the  indication  of  a 
general  coincidence.  If  they  did  not  do  so,  the  turning  tool 
was  again  applied  to  the  plug,  till  the  proper  bearing  or  taper 
was  arrived  at.  Barrel  and  key  were  then  seated  by  grinding 
together  with  loam*— the  set-off  for  the  washer  tnmed  down — 
the  hole  for  the  screw  having  preTioasly  been  drilled  and 
tapped.  The  completion  of  the  various  parts,  afterwards,  as 
the  sqoares  of  the  joints,  the  heads  of  the  keys,  the  finishing 
of  the  screws  and  washers,  the  filing  away  of  portions  of  the 
barrels,  to  convert  taps  into  stop  taps,  was  all  done  by  hand 
labour;  and  the  consequent  irregularity  and  imperfection,  or 
perfection  of  the  work,  was  entirely  dependent  on  the  amount 
of  skill  possessed  by  the  workman. 

That  no  snoceasfiil  attempt  shoidd  haire  been  made  to 
prodnoe  tiiese  parts  of  Gas  Fittings,  known  as  Main  and 
Stop  Cocks,  Swing,  Universal,  Swiyel,  and  Union  Joints, 
Bracket  Backs,  and  Pendant  Tops,  prerions  to  the  year  1859, 
is  matter  ot  wonder,  but  that  it  has  now  been  done  and 


wlmoniae,  «g  nMtm  — 1>  aad  awfa.  w  ibm  two  Itit-nanwfl  tmnnitfA  with  Mnithj  inm 
■oalM.  iBtto  «IM  «rfltotifOlMl]i&tmiK  tte  artidM  wanMrti^ 
ImniMriion  dwUmidj  onlMlBc  wtthdnwnu^  Tbt^mn 
thm  bfiMlMd  wSh  MMUMd.  aad  •vrntnally  ooiMdwlth  iMiqpiv  «r  •  dMp  tnmwrat 
7«llow  coloor,  which  prodaeed  the  ordlnmry  green  branse.  now  bot  eeldam  Mked  Tor*  or 
preferred.  A  lacquer  of  a  more  traoaparent  eoloor  pradneed  •  blMSfcer  ahade;  «itt  the 
contrary,  the  baae  of  the  red  brooM,  or  Venetian,  or  rlamtliam,  la  Cha  raaolt  of  a  ttfa 
coatinK  of  copper,  it*  shade  beinfr  partially  obaeored  hf  Wackkad  alao ;  it  la  coated  for 
protection  with  lacquer.  All  the  bronzed  zinc  Hgvam  imported  fhjm  the  continent,  aad  now 
8o  common  in  thi*  country,  many  of  which  are  rerr  excellent  oopiee  of  celebrated  original 
works,  owe  their  beauty  of  colour  to  a  Buperflcial  coating  of  copper,  varied  by  tha  appli- 
cation of  chemicalB  which  alter  their  hues  ;  eren  the  impress  of  age,  the  venlifrria  florescence 
which  is  supposed  to  ghr  evidence  of  "b<jar  antii)uity,"  and  the  prc«ence  of  which  is 
acceptr<1  hv  archapolopi^u  and  the  dilettanti  as  donoiin^r  the  bonajfd*  antique  orinn  of  the 
specimen,  can  iiuw  to  be  produced  in  a  few  hours.  In  bronzint^,  continental  metal  workera 
aresull  our  superiors  ;  the  new  colours  of  brone  arc  duo  to  them,  their  aciontiflc  knowledge 
being  superior  to  that  of  English  workmen,  and  aH".  rdinp  another  strong  pr  .  if  of  the  neces- 
sity of  chemlBtrv-,  as  rcffards  the  metals,  bcmK'  mure  ^renerally  studied  by  Knirli'^h  artisan*. 
It  may,  after  the  rxplanutions  ^iven,  be  unnecessary  tn  st.Tto  that  the  colour  the  lironre 
modooed,  as  in  bronxed  articles,  is  only  skin  deep,  and  that  a  scratch  reveaU  the  original 
■Mlri,  tbaaoxflMa  flf  whkS  kaa  iMn  teoiMd  aa  alfwidr  dcaoribad. 

W  9 
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ii  being  dOM  by  one  intelligmt  mannfactarer^  »  natter  . 
of  aMia&etkMi.    The  macbinerv  employed  ia  antomafeic  in 

it?!  opfrntion,  sTicl  is  worked  by  lovers.  The  •ncfe^sfnl 
operatioii  of  the  inacliiiics,  however,  requires  careful  and 
skiliul  grinding  and  setting  of  the  tools  and  cutters  employed 
to  effect  the  desired  end*  The  principle  involved  in  the 
plugging  process  is  essentially  tW  of  the  slide  rest.  Ia 
boring  ike  barrels,  the  borer  is  nzed  on  on  iron  cbiM^  in  the 
lathe,  and  the  barrel  to  bo  bored  in  the  slide  rest,  which  is  then 
worked,  and  propels  the  barrel  against  the  borer  till  the  sand 
marks  of  the  core  fire  obliterntrd.  The  pine,  or  key  to  be  fitted 
is  securely  fi-^ed  in  suitable  clams  or  grips,  and  the  tool  set,  in 
order  to  produce  a  taper  the  exact  counterpart  of  the  interior 
of  the  barrel  which  has  been  bored  out  as  described.  The  lathe 
is  set  in  motion,  the  slide  rest  operated  upon,  and  the  result  ia^ 
H  plug  wbioh  fits  air-tightly  the  barrel  of  ti^  or  joint.  This 
effeeted,  and  tke  slide  rest  tool  withdrawn^  a  tool  and  drill  ia 
brought  up  against  the  end  of  the  key  or  plug ;  the  former 
i^ftkc  thp.  set-off  for  the  washer  to  fit  on,  the  Inttrr  drills  tbe 
hole  tor  the  reception  of  the  screw,  which,  in  connection  with 
the  washer,  allows  the  joint,  key,  or  plug  to  turn  freely  in  its 
barrel.  The  set-off  for  the  washer  is  finally  squared,  or  made 
into  a  D  form,  by  the  key  or  plug  being  held  firmly  in  a  grip ; 
a  eireolav  cotter  oata  away  the  metal  and  prodaoea  the  fla| 
of  the  washer  if  D  in  its  perforation.  If  square  ia  aslected  aa 
tke  fbrm  of  the  perforation  of  the  washer,  the  position  of  the 
key  is  changed  four  times,  the  cutter  brought  to  bear,  and  a 
aquare  produced.  A  somewhat  similar  cutter  and  operation 
cuts  away  that  portion  of  the  tap  barrel  which  converts  it 
into  a  stop  cock  or  tap  ;  and  the  hole  for  tho  insertion  of 
a  stop  pin  in  the  key  is  also  drilled  by  machinery.  The 
acrewa  ror  the  bottom  of  the  keys  are  made  from  a  cylinder 
of  metal,  corresponding  in  thickness  to  tiie  extreme  diameter 
ef  the  size  of  the  head  of  the  screw,  also  by  the  operation 
of  cutters.  Even  the  washers  are  turned  in  a  correspondingly 
automatic  rnaiiner  hy  placing  the  perforated  disc  to  form  tho 
washer  on  il  jK'r|>cndieularly  rotating  spindle,  the  u{)Ji(m-  end  of 
which  is  formed  into  a  projecting  shoulder,  con'espoudiiig  to 
the  form  of  the  perforation  of  the  washer,  on  this  the  washer 
l9  dropped;  a  catter  formed  to  produce  the  level  of  th^ 
external  circumference  of  the  washer  is  brought  down  npon  by 
means  of  a  lever,  and  finishes  it.  llie  heads  of  the  keys,  the 
8quarc$  of  the  plugs,  and  the  nuts  of  couplings  are  also  finished 
by  means  of  suitably  formed  outters.    Without  elaborate 
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illaatnlioiilt  it  is  ahnoit  imposriblo  to  oonrey  anj  ad^qtiato 
idea  of  tlie  ingenious  mecliMiiod  ammgements  invented  to 

froduce  the  results  arriyed  at.  Still  it  may  be  hopod  that  the 
rief  sketch  given  will  enable  practiral  reftdera  to  comprehend 
that  the  work  accoTnplished  must  necessarily  be  very  superior 
in  regularity  aTid  !i|>pearunce^  to  that  produced  by  mere  hand 
labour^  which  is  thereby  reduced  to  a  minimum,  and  la  confined 
to  simply  ''seating''  the  plug^  by  a  trifling  grinding  with 
loam^  and  then  InVrioating  tham  with  graaae  to  facilitate  their 
•aiqgr  workiiig,  and  fitting  them  together.  The  ordinarj  iiMHfitf 
operandi  of  producing  the  same  class  of  works  by  means  of 
hand  labour  has  already  been  described,  and  may  be  referred 
to  by  way  of  contrast.  While  the  advantage  of  hand  labour 
in  the  formation  and  finish  of  the  artistic  parts  of  g-as  fittintrs, 
and  in  fitting  the  several  pai'ta  together,  miU  still  reniam 
a  necei^sity,  it  may  with  cuniidence  be  uilirmed,  that  ihd 
■trnotend  purte  named  can  be  better  accomplished  by  means 
of  antomatio  madiineiy.  Stieklera  for  old  modes  of  working 
laaj  object  to  its  adoption,  aiid  say — if  the  tools  are  not  properly 
set,  great  quantities  of  plugs  or  barrels  will  be  rendered  useless* 
Granted  :  but  on  the  setting  of  the  tools  and  intelligent  super- 
intendence of  the  execution  of  the  work,  the  success  depends  ; 
and  carelessness^  ignorance,  or  something  worse,  can  alone 
cause  failure. 

The  system  which  we  have  attempted  to  describe  has  been 
Miferted  by  Mr.  Joseph  Breeden>  whose  eminently  practiaiil 
knowledge  in  the  manniactnie  of  gas  fittings  is  shown  in  the 

construction  of  the  various  machines  calculated  to  accomplish 
the  varied  operations  described.  It  need  not  be  added  that, 
to  work  the  Bystem  profitably,  considerable  quantities  of  articles 
require  to  be  produced,  and  in  this  the  machinery  employed 
forms  no  exception  to  the  rule  of  the  application  of  automatic 
machinery  for  the  production  of  othei*  articles  in  metal.  "  It  is 
the  quantity  produced  which  pays."  Yarioos  mann&ctnrers,  it 
is  nnderatCNoa,  have  applied  madiinery  without  snccess,  or  with 
only  oomparatiye  success.  If  they  have  failed^  they  must  have 
done  so  owing  to  the  inadeqoaoy  of  the  means  they  employed 
to  accomplish  the  end;  the  imperfect  construction  or  their 
machinery,  or  the  want  of  care,  skill,  and  practical  knowledge 
in  grinding  the  cutters,  and  setting  the  tools.  It  should  not 
bo  foi  L'^ottcn  that  parts  of  articles  very  much  more  complu  ated 
than  swmg,  swivel,  and  universal  joints,  and  other  parts  ot  gas 
fittings,  are  prodnced  by  machinery ;  among  others,  portions 
<tf  'Gnn  Fnniitnre^  indnding  gun  loclm,  as  they  are  proanced  at 
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the  QoYemment  Gun  Factory  at  Bnfield  and  tha  Small  Arm* 

Manufactory  at  Small  Heath,  near  Birmingham;  also  tlie  several 
parts  of  Morti'^e,  Cliest,  Safe,  and  otlier  Locks  of  Hobbs*.  There 
IS,  therefore,  no  reason  why  Gas  Fittings,  so  far  as  regards  the 
parts  named,  should  not  be,  aa  they  are,  equally  successfully 
produced. 

Ultimately  it  may  confidently  be  predicted  tSiat  maehineiy 
wili  be  adopted  for  the  production  of  parts  of  the  common 
fittings  by  all  the  larger  mann&ctnrers  in  the  gas  fittings' 
trade,  ibid  as  taste  is  improved  and  fashion  operates,  new 
forms  and  combinations  of  forms  of  fittinp^-s,  to  replace  old 
and  to  supply  new,  will  be  called  for.  In  the  production  of 
these,  a  greater  amount  of  skilled  labour,  united  with  artistic 
feeling  and  knowledge,  will  be  evolved. ;  and  the  exercise 
of  the  powers  of  mind^  in  connection  with  superior  maoiim* 
lative  sfcilly  will  certainly  resalt  in  producing  a  superior  cuss 
of' workmen,  the  existence  of  which,  really  lies  at  the  foun^ 
tion  of  superior  execution  in  works  in  metal,  particularly  brass, 
and  as  exemplified  in  the  production  of  the  best  class  of 
Ornamental  Gas  Fittings. 

In  order  to  illustrate  the  reduction  effected  in  the  prices 
of  gas  fittings,  a  comparison  has  beeu  made  of  these  as  they 
appear  in  an  old  pattern  book  of  the  year  1820,  with  one  now 
in  circulation.  It  will  st  once  be  understood  tiiat  the  several 
parts  of  fittings  were  by  no  means  so  numerous  nor  so  various 
as  Uiey  at  present  are.  The  prices  of  similar  articles  of  the  two 
perioos  mX  now  he  eomfwed  ob  under - 

1890.  1866. 

A  stiff  bracket,  straight,  12  inohes  long        .  6/-  1/9 

Single  ditto,  bMk  to  awirrt  Md  cook,  12  inobM 

long  8/5, 6/6      1/9*  I /111 

Itouble  ditto,  ditto  ditto         •  12/5  8/9 

Single  pendant,  fast  top,  five-diglitlis  down 

rod,  three-eifrh'>iH  iu  bend  . 
Same  article,  bat  with  swing  top  . 
Doable  pendant,  same  site  aod  style  of  tube 
Ditto  ditto,  but  swing  top 
Harp  pendaut  ..... 
One-light  pendants,  formed  with  ooram  rim, 

cast,  16  incliea  diameter,  three  cnt  ont  of 

•beet  metal  link  chains,  and  stamped 

ToUm,  behind  ohm  of  whioh  obrnni  a  smidl 

tnbe  cnmo  down  to  conJact  the  gas ;  no 

am%g  jaint.  Other  examples  in  which  there 

were  no  chains,  bnt  with  two  tnbee  .       SS/*,  89/-,  44/-,  50/- 

One4ight  pei)dnnt!4,  more  usefol  and  flttlMtaTO, 
fitted  with  water  slide  .....  ^  14/.,  21/. 


IS/. 
19/6 


6/6 


10/. 

60/-  21/. 
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Two-light  STirr  pendants  or  chandeliers,  con- 
sisting  of  two  tabes  placed  asunder  and 
attached  to  two  •mall  braoketa,  t^nomettu 
actraoiira   

Another  example,  with  down  'rod,  cast  bodj, 
with  two  wvon  bnnohes  attaobedi,  haak  fa 
centre  of  dovra  tube,  twf  ,  rhning 

Two-light  water-aUde  pendanta,  with  stamped 
or  outfc  ww4t  •      ,      4  » 

A  three-light  -^tiff,  similar  to  the  tTVo- light,  but 
with  additional  attractions  in  the  form  of  m 
wt  pBWii  OP  liiaFd  bftolc  pin 

Three-light  water  slides,  very  much  mord 
attractire,  can  now  be  purchased  from  • 

KIbow  Argand  trametti  1  inch  dinaetor. 

Crntch  ditto  ditto  . 

Tliree-jet  Nib  bomen  

Batwing  bonwrs   

Thrt'o.ri^'lith  u'.'jh  tap,  lonf?  end  aadfaMml  • 
Nosepieoes  with  jet  or  batwing     .  « 
HaUjoiato 

One -inch  min  tapa»  iDtaniallj  Mrawed,  no 
caps,  >..••>  ()imh 
Tht«o4bwtli  inch  ditto  ditto 
On^failfiiMb  ditto  ditto 


1886. 


»» 


8V- 


uo/. 


9(6 

3/8 
10/-  per  dos. 
Qj-perioL 

1/8 

16/-  per  doi, 
10/.,  8/8,8/- 

14/- 
5/4 

4/- 


14/6 


25/-apto50/. 

/4|  per  dot. 
/4i  per  dot. 

/7 

2/IOi  per  dos. 
1/1  to  2/8 


2/11 


1/7 
1/8* 


It  would  have  been  interesting  to  have  carried  out  the 
comparison  further,  but  unfortunately  we  have  not  the  means 
for  doing  bo,  as  the  old  pattern  book  referred  to  contains 
only  representations  and  prices  of  article  stated  or  compared, 
wiu  the  exception  of  scroll  brackets,  which  in  the  1820  book 
are  priced  from  6<2.  up  to  24f.  for  12  inch.  Eaually  good 
can  now  be  purchased  from  bs.  up  to  17*.,  and  rendered  more 
attractive  hy  the  introduction  of  ornamental  tube,  and  verj 
mucli  Ijotter  designed  scrolls,  &c.  The  slight  difference  in 
weight  of  metal  does  not  at  all — even  admitting  the  articles 
priced  in  the  1820  book  to  be  heavier — account  for  tliii 
diilerenco  in  price.  The  increased  demand  for  littm^ii  of  all 
kinds,  whether  plain  or  ornamental,  has  operated  benehdall;^  in 
not  only  redacing  the  price,  but  in  prodacing  a  snperior  article 
as  regards  design,  workmanship,  and  finish.  On  the  aathority 
of  a  practical  manufacturer  it  may  here  be  stated,  that  workmen 
engaged  in  the  leading  parts  of  the  gas  trade  are  now  getting 
higher  wages,  or  more  money  than  they  did  fifteen  or  twenty 
years  ago.  If  more  work  is  Jmiic  for  the  money  earned,  its 
execution  is  facilitated  by  appliances  which  at  an  early  stage 
of  the  manufacture  did  not  exist ;  the  tiling  of  key  heads,  or 
the  squaring  of  the  plugs,  is  not  now  effected  by  the  hand 
Ubbonr  of  ;boyB^  but  by  mftdiinery.   Plugging  has  beppme  a 
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mechanical  operation,  and  the  skilled  labour  absorbed  in  the 
production  of  mill  find  other  common  fittings,  taps,  &c.,  has 
been  turned  into  other  and  more  profitable  departments  of  the 
maiiufacture^  whore  there  is  a  preator  necessity  for  skili  and 
intelligence,  and  in  which  it  can  be  displayed. 

Ab  regaords  the  mannfACture  of  gas  fittings,  thev  may  be 
aaid  to  involve  die  highest  oIms  of  tuent  at  oommaBd  m  hnm 
manufactures,  viz.,  that  of  the  designer  and  modeller.  In  the 
majority  of  manufactories  the  desi^er  is  the  modeller  also.  In 
one  or  two  establishments  the  designer  confines  himself  to  the 
production  of  designs  only,  leaving  to  the  modeller  the  pro- 
duction of  the  designs  iu  wax,  pipe  clay,  &c.  The  ropRirers 
and  chasers  are  employed  in  the  "  work  in  chopping  up  or 
rendering  the  parts  of  the  castings  from  the  patterns  sharper 
and  more  disbinet  in  the  detail.  Experienced  workmen  are 
required  for  fitting  the  several  parts  together  of  chandelierB) 
Ac* — "Dippers,"  to  "dip"  and  "bronae"  the  work,  and 
"  burnishers  to  burnish  it.  Boys  and  lads  afford  consider- 
able assistance  to  workmen.  The  latter,  when  quick  and 
expert,  earn  lair  wages.  Female  labour  is  seldom  taken 
advantage  of  in  the  gas  fittings'  trade,  and  is  generally  contined 
to  the  la<;quering  and  the  wrapping  up  of  the  finished  ffoods. 
Workmen  who  ondertake  to  ezeonto  work  oonqtleto*  ini&ding 
dipping  and  hnnuBhingj  and  pay  their  own  workmeiiy  fre* 
qnently  earn  from  £2  to  £4  per  week.  Workmen  who  wotli 
separately,  from  25sf.  to  35.?.  per  week.  Dippers  and 
bronzcrs,  20^.  to  25.'?.  per  week.  Lads  between  twelve  and 
eighteen  years  of  age,  Is.  6d.  to  17«.  Boys,  3s.  Cnl.  to  o«. 
L&cquering  women,  8a.  to  lOs.  per  week.  In  the  early  part  of 
the  year,  when  the  winter  orders  for  the  home  trade  are  com* 
])leted,  and  no  foreign  orderi  are  in  hand,  there  is  frequently 
a  little  slaekneaa  in  £mand,  bnt  tuch  perioda  are  taken  advaa* 
lege  of  by  maanfaotnrers  to  reviae  cid  pattema  and  pfepave 
new  for  the  enaning  winter  trade. 

OrighiaUy  a  ooniiderable  number  of  the  articles  included 
in  the  department  designated  ae  Naval  Braaslirandrj  were 
prodnoed  fay  maanfactnrers  of  oahinet  hraaafonndiy,  and  to 
acme  extent  they  still  are  and  continoe  to  be  represented  in 

their  pattern  books,  these  articles  are,  however,  Hmited  in 
variety,  and  confined  to  Cabin  Hookp,  Lashing  and  Rope 
£yeSy  the  amaiier  varieties  of  Hingesj  leaving  th*  great  ma* 
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jority  of  ofcjeets  or  appHanoee  in  hnm  snd  gan  metal  for  sliipsP 
lue  to  be  made  m  the  towns  where  ship  bofldiDg  is  praetieed, 
as  London,  Liveipool,  Briatol,  Glasgow,  Qreenock,  &c.  The 
increase  in  the  commerce  of  this  country  and  in  shipping 

▼early,  has  not  been  without  its  influence  on  the  brass  trade. 
It  has  been  already  shown,  in  reference  to  the  pnirirteoring 
trade  (that  such  articles  as  steam-taps,  pressure  gauges, 
whistles,  and  otiier  brass  articles  made  m  engineering 
Mtablnhmenta)  hare  been  tnaeferred  to  be  monnfactared  in 
Birmhigliam;  so  in  Uke  manner  the  great  quantities  of  articles 
made  of  brass  for  ship  building  purposes  have  now  been  trans^ 
inredto  tius  town  for  prodaction  or  mannfVu  tare,  and  arose 
m  ft  special  department  of  the  brass  trade  in  the  year  1844, 
when  Mr.  James  Marrian,  of  Slancy-street,  commenced  a  manu- 
factory for  the  production  of  the  various  special  articles  in  use 
by  shipbuilders,  uniting  those  already,  or  formerly  made.  In 
this  he  was  aided  by  skilled  workmen  acquainted  with  the 
tedmioat  peculiarities  and  uses  of  the  articles  re<|^iiired.  y«non$ 
ntfolstioBs  iflsned  by  the  Office  charged  with  the  Marine 
Administration  of  the  country,  by  the  Board  of  Admiralty^  as 
regards  seagoing  and  coasting  vessels  carrying  signal  lights, 
have  in  no  r^mall  degree  operated  in  extending'  this  branch  oif 
trade.  The  specinlitic!^  which  distiuguiah  the  a?-ficlps  y>ro. 
duced  are  their  substantiality  as  to  material,  thorough  guod 
fitting,  workmanship,  and  finish,  all  of  which  require  au  amount 
of  sto^ngth,  to  resist  wear  and  tear,  the  hard  nsuage  to  which 
they  are  sabjeotod  by  the  war  of  elements,  and  consequent 
strain  to  which  they  are  exposed  when  in  active  service. 
Among  the  specialities  produced  may  he  named  receptacles 
for  ships'  compasses  or  binnacles,  portlights  or  scuttles,  by 
whi<^h  fight  is  admitted  and  the  sea  excluded,  decklights  for  a 
Similar  jiurpose,  lashing  and  rope  eyes,  ring  bolts,  pulleys  of 
an  ordiiiaiT  kind,  and  others  with  friction  rollers  in  order  to 
diminish  friction  to  a  miuinium  ;  strong  and  substantial  hinges 

of  various  fonns»  adapted  to  suit  the  several  purposes  of  the 
doors  to  which  tiiey  are  attached,  and  which  swing  on  them  j 

quadrants  of  various  forms  to  reflate  the  opening  of  the  down 
sashes ;  sash  lifts,  rowlocks,  belaying  pins,  cabin  railinm,  80 

useful  to  provide  sea  logs  for  landsmen  ;  stair  and  poop  railings, 
stanchions,  hasin  rings,  hn«ps  and  staples,  and  boat  hooks  | 
and  an  intimte  variety  of  means  of  artiticial  lighting  in  the  form 
of  candle  and  oil  lamps,  fitted  up  with  gimmal  joints  in  order 
that  in  whatever  position  the  ship  is  placed  (or  whether  die 
kodies  (Mr  rolls)  we  lamp  retains  its  vertical  positloni  the  oil 
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and  wick,  or  candle,  renunna  in  ita  receptacle,  and  tlie  light 

continues  to  burn.  Taps,  valves  of  various  kinds,  pumps  and 
other  articles  adapted  for  sanitary  purposes  on  shij) hoard,  aro 
also  included  among  ilie  articles  made.  Allusion  has  been 
made  to  the  regulations  issued  by  tiiu  Admiralty  in  reference 
to  signal  lights  for  attachment  to  Tarioiis  parts  of  ships,  in 
order  to  prevent  collision.  These  take  the  form  of  lanterns, 
of  a  veiy  substantial  diaracter,  glased  with  variooa  coloured 
discs  of  glass  ;  occasionally  the  glass  is  globular.  In  every 
case  the  glass  of  these  lamps,  wh?  tlior  marked  for  masthead, 
port,  starboard,  or  anchor,  is  either  protected  by  burs,  or  ?o 
sunk  into  the  metal  frame  of  the  lamp  that  injury  to  it  under 
even  extraordmary  circumstances  is  nearly  impossible.  Bells 
mounted  on  brass  frames  or  standards,  and  signal  cannons  or 
brass  guns,  fitted  in  working  frames,  and  appliances  for  the 
burning  of  various  coloured  lights  as  signals,  indicate  some- 
what  imperfectly  the  various  articles  which  come  within  the 
province  of  the  manufacture  of  the  Xaval  Brassfounder. 

Ordnance  Brassfoundry,  as  its  name  indicates,  deals  with  the 
product lou  of  articles  connected  with  fittings  for  artillery. 
The  guns  themselves,  if  of  hv&6&  or  gun  metal,  are  chiefly  cast 
at  Woolwich,  and  turned  and  bored  out  there ;  but  the  fittings 
have  been  largely  produced  in  the  establishment  already 
named.  These  fittings,  however,  it  should  be  understood,  are 
apphed  not  only  to  brass  or  bronze  guns,  but  also  to  the  best 
varieties— as  the  Whitworth,  Armstrong,  and  others — made 
of  wrought  or  ca'^t  iron  or  steel.  The  Crimean,  Indian,  and 
Chinese  wars,  more  especially  the  Crimean,  it  will  be  recollected, 
directed  the  attention  of  the  authorities  at  the  War  OflBce  to 
the  improvement  necessary  in  implements  of  war,  and  particu- 
larly to  the  defects  in  ordnance.  The  result  was,  that  not 
only  in  the  structure  of  the  guns,  the  material  or  metal  of 
which  they  were  made,  but  in  the  appliances  to  secure  certainty 
of  aim  and  discharge,  improvements  were  introduced.  Thus 
the  dnronjiting  or  hammer  lock  replaced  the  lighted  match 
of  the  gunner,  and  "  sights  "  attiiched  to  the  end  of  the  gun 
furnished  the  means  of  correctly  pointing  it  so  as  to  cover 
the  object  aimed  at  or  the  point  against  which  the  fire  was 
directed.  The  arrangement  of  a  screw  aided  the  director  of 
the  gun  in  elevating  or  depressing,  and  maintaining  it  in 
position  till  discharged;  and  the  fuzee,  graduated  in  order  to 
effect  the  explosion  of  the  shell  in  which  it  was  introduced,  at 
the  calculated  distance  where  it  fell,  increased  the  ef&ciency  o( 
the  destructive  missile. 
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Of  sucb.  aids  to  modern  warfare  as  percussion  or  hammer 
locks  and  ooTers,  tangent  sights,  elevating  screws^  ftasoea, 
lai^  numbers  were  produced  dnring  the  progress  of  the  recent 
warSj  and  still  contmae  to  be  produced  from  time  to  time  in 
the  establishment  named.  3>000  shell  fusee  were  orders 
frequent  during  the  wnr. 

Tlio  articles  raentioni'd ,  and  others  of"  an  analagous  charac- 
ter, indicate  the  sjihere  of  operations  and  the  productions  of 
Ordnance  brassfoundry. 

The  processes  inyolTod  in  the  production  of  the  Naval  and 
Ordnance  brassfonndiy  articles  are  similar  to  those  practised 
in  other  departments  of  the  finished  brass  trade  or  manufacture, 
viz. — existing,  filing,  turning,  and  screwing.  The  style  of 
finish,  however,  is  somewhat  different  in  the  majority  of  the 
articles,  and  is  technically  known  as  sanded,"  i.e.,  produced 
bypassing  over  the  article,  win  n  filed  fiat,  sand,  or  emery 
paper,  or  cloth,  in  the  direction  of  the  file  marks,  and  thus 
producing  uniformity  of  surface.  In  turned  articles,  after 
turning,  the  sand,  or  emery  paper,  or  clothy  is  applied  to  the 
article  revolving  in  the  lathe.  The  articles  are  then  protected 
from  oxidation  by  lacquering,  dipping,  or  bronzing;  and 
bamishing  is  prsctised,  as  already  described.  In  the  more 
ornamental  examples,  as  lamps  for  saloons  nnd  rnilings  for 
cabins,  &c.,  the  composition  of  the  brass  is  sinnlai-  to  tliat  used 
for  articles  of  ordinary  brass  mannfacttire  ;  but  m  large  hinges 
and  Ordnance  fittings,  gun  or  bronze  metal  is  adopted,  com- 
posed of  ten  parts  copper  and  one  part  of  block  tin. .  Hie 
wages  of  workmen  vary  from  I5«.  to  25«.  per  week ;  superior 
workmen,  employed  on  best  work,  earn  from  2d«.  to  dOa, 
Women  are  not  engaged  in  this  trade  except  as  lacquerers. 
Lads  earn  from  3«.  6c?.  to  7s.  6d.  per  week.  Casters  are  paid 
per  cwt.  for  the  work  produced,  whether  common,  common 
fine,  or  covvd  work.  At  present  there  are  about  eighty  hands 
employed  in  the  manufacture  of  Naval  brassfoundry  and 
Ordnance  fittings. 

As  the  grealest  difficulty  has  been  found  in  arriving  at  tiie 
periods  when  the  several  departments  of  the  brassfoundry 
trades  became  separate  branches,  it  has  been  deemed  important 
to  record,  for  the  benefit  of  future  enc^uirers,  the  origin  of  this 

branch  of  manufacture,  which  promises  in  future  years  to 
become  much  more  extensive  and  complete  than  it  is  at 
present. 
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At  an  early  stage  of  the  enqairy  whick  hat  reealted  in  this 

report,  400  circulars  were  sent  out,  addressed  to  manufacturers 
•engaged  iu  the  production  of  raw  material,  as  sheet  metal,  &c., 
and  also  to  others  who  made  finished  brass  article.  On  the 
fly 'leaf  of  the  circular  a  list  of  materials  consumed  in  the  brasa 
trade  was  given,  with  a  request  that  it  might  be  filled  up  and 
iPBtnmed  to  the  Chainnaa  of  the  Indnstiwl  ConuaittM*  Of 
these  oinnlaiS)  29  were  returned  ae  dead  letter*/'  12  with- 
out any  information,  and  of  327  no  notice  was  taken.^  OaXf 
32  contained  information  of  the  kind  desired,  and  one  was  re- 
turned signed  by  "An  overtaxed  manufacturer,''  with  tlie 
request  that  tha  Committee  would  kindly  inform  the  pubUo, 
through  the  ])ress,  if  these  papers  were  destined  to  come  into 
the  h«iiudi»  uf  the  Asi^esBorb  of  Taxes.  From  the  32  circolara, 
the  editor  of  thia  roliune  aeleoted  1 7  returns,  whioh  bore  e^i* 
dence  of  being  of  a  bond  fide  charaoterj  and  ga^e  the  figoren 
to  the  present  writer,-  who  has  added  the  oonanmptien  of  Siate* 
jria^  in  one  eatahliabment.  The  reaoHa  are  aa  follow  ^-r 


ALIT  nr  Tl 
liAJiyfACiniM. 


By  17 
B<ju»Cf». 
1,725 
1,030 


Brass,  in  Tons  ..... 

Gopp«r   

iMa     •  •  

Zioc  .  

Lefwl  ..•«... 
Tin 

CoaU     ,       .  .      •      .  : 

Coku  

ainiiiififlpttff  0IL  owiwytf  tiijr  MnmlMr  op 
weig-ht)      ....  Ton* 
iiil  of  Viti  ial  .... 
L^oqner  {Best,  in  f^^Uont) 

,,        alctliylntc'l  .... 
Argol  (l>jr  weight)  n)s.  .... 
fTntBtnir  v£  Parnaoes  nmially  at  work  . 

Casting  Fota  ol*  Stourbridge 
Clay  .... 
„  Plumbago  .       ,  , 

Boiling  jiairs  (.f  roll"     .        ,  , 

liufiiu*  lur  AimniiUiug  Metal      .  , 

itftHnW  pf  Ptopl*  Employed. 
 1,093 


960 

40 

80 
10,41t 

82 
6 
109 
1,889 
i,112 
86 

46,972 
M 
84 
25 


Men 


Boys  

Women  &  Girls,  as  Lacqnerorn :  Chaigaa 

of  Tube  ,Prt'«>'  Women,  &  Wrappors-np 
Hodollcrs,  Chasers,  or  Pattern  Makers  . 


6^2 

S17 

19 


By  1 
Bmua 
only. 

450 

to 

4,000 
1,050 

2\\ 

12 
250 

aoo 
li 


8 
8 

450 
270 

70 
10 


Total  Ccinsump- 
tiOD  hy  18 

1,  kiO 

40 

130 
.  14,414 
.  2,050 

S8| 

18 

359 

2,  r)89 
1,112 

101 

45,972 
86 
42 

28 

1,5  1 5 

287 
29 


*  r  Aji  «aoh  of  tbe  droolata  aent  oat  had  a 
tho  327  maaafkelnna  lum  Iwaied  Igp  llili 
lsiioa.2 


and  addrawed  oor«  for  retnnv 
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ObNMXrnON  of  MATIBIAL  in  THB  brass  TSAOKS  AKD  its  KFFSCtS 

Bjr  iSkb  vetnrn  already  introduced  fHnA  only  a  few  manu- 
fbotarers,  some  idea  of  the  quantity  of  material  used  in  tho' 

bra??'  tnjde  may  be  fonned  ;  hut  it  \n  not  only  the  immense 
consumption  of  copjHT  :iiid  zinc  which  forms  the  component 
parts  of  the  metal  bra^.s,  or  the  labour  absorbed  in  the  trade 
itself,  which  make  it  so  important  an  element  in  the  trade  of 
Binmn^^m.  The  immense  quantity  of  coals  consnmed  for 
afeeem  engines,  the  coke  which  is  need  for  heating  the  fomacee 
m  Which  the  metal  is  melted,  and  in  soldering  stoves^  the 
Stourbridge  day  consnmed  in  the  making  of  crucibles,  the  tone 
of  loam  and  sand  quarried  for  forming  the  moulds,  the  wood 
charcoal  ground  into  powder  for  dustin«T  the  moulds,  and  the 
bean  and  other  flour  with  which  the  moulds  are  dusted  form  a 
vast  addition  to  local  trades.  Besides  these  natural  products, 
chemical  science  contributes  largely  to  liio  materials  used ;  of 
these,  boradc  acid  firom  the  higoona  of  Tnscanj,  in  the  form 
of  the  borax  of  commerce,  is  consnmed  in  tons  for  soldentig 
pnrpoees.  The  lead  chambers  of  the  acid  mannfactttrer  supply 
thonsands  of  carboys  of  oil  of  vitriol,  for  cleansing  the  rough 
oxide  from  the  surface  of  the  tubes  and  metal  which  have  bpon 
soldered  J  and  larger  quantities  of  nitric  acid  or  aquafortis  are 
used  for  dipping  purposes.  Crude  tartar,  in  the  form  of 
powder,  (the  deposit  found  at  the  bottom  of  wine  casks)  and 
called  argal,  is  also  naed  in  connection  with  the  operation  of 
dipping.  Also  spirit  of  wine — the  spirit  in  whidh  seedM  is 
dissolyed  to  form  the  lacquer  nsed  to  protect  brass  work  when 
finished — is  consumed  in  immense  quantities  j  and  the  brown 
and  white  papers  in  which  the  goods  are  wrapped  up,  may 
alone  be  estimated  by  thonsnnds  of  tons,  and  the  superficial 
area  which  produces  elm  and  other  timber  used  for  making  the 
pru  kitiuf  cases  aad  casks  is  very  great.  It  is  yet  a  doubtful 
muLLer,  whether  methylated  spirit  of  wine  is  equally  good  for 
lacqner*making  purposes ;  but  the  removal  of  the  fiscal  dntaes 
from  spirits  of  wine  to  be  nsed  for  maan&ctnring  purposes  by 
the  introduction  of  methyline  (largely  promoted  by  the  exertions 
of  the  late  Henry  Smith,  Esq.,)  has  boon  no  mean  boon  to  the 
brass  trade,  llie  abolition  of  the  duties  on  paper  has  been 
equally  beneficial,  and  modern  chnuistry,  f>])plied  to  manu- 
factures, has  in  no  direction  operated  infji  t  eliicientlT  than  in 
the  redaction  of  the  prices  of  aquafortis  aud  oil  of  viLnol.  llie  ' 
former,  sold  prior  to  1802,  at  bd.  per  lb.,  can  now  be  had  at  < 
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2d,  per  lb. ;  the  latter^  we  are  told^  sold  prior  to  1800,  st 
per  lb.,  in  that  year  it  was  reduced  to  le,  per  lb. ;  it  ia  now 
■old  at  1^/.  per  lb. 

In  order  to  show  the  quantity  and  value  of  ract^ls  con- 
sumed in  one  year,  in  the  brasa  manufacture^  the  following 
estimate  is  introduced 


Total  Oomnmioii  amo  Taivb  ov  MavAU  Oanvam  w  m  Bum* 
XAMViAcniuw  «r  Bibminohaii  »  ns  T«a»  IStt. 


TUUH. 

Oofiper  oonsmned  in  finislied 

Brassfoandty.OasFittingB.Ao,  8,000 

Copper  coDgamed    in  Yellow 
Metal  Sheathing,  Bolts,  &o. .  6,000 

Copper  oonsumed  in  Looomo- 
tive  and  Marine  Boiler  Tubes  &,0OO 

Copper  oonaumed  in  Telegraphio 
Copper  Wire,  Braas  Wire  for 
export.  Pins,  Screws,  and  other 
purposes      ....  4^000 

Copper  consumed    in  Rolled 
Brau«  not  SheiUluDg    .      .  2,000 


Rate  per  Ton, 
A   t.  A 


Taloo. 
J 


19,000  ,  at  86  0  0  .  IfiS^fiW 


Old  Brass,  STieatln'ng,  a.sMimta'il^ 

(retomed  for  remelting)       •  5,000 

OMLooomotiTeTntMBfU  Oreen's 

solid  tnbe      ....  2fi00 

Old  metal  received  from  the 
sweeping  of  shops,  tnminga, 

collected  hj  hawkert»,  and  in 

the  eooBby  1,000 

.  6pr>^t  r'r,  or  Zimci^  Qwd  in  mtiiTrfay 

Brass  11,000 

Block  Tin,  mwid  in  mtMog  Belli, 
Hill  Bms^f  \  Gun  Mefjil  Cast- 
ings, Tiu  Solder,  Patterns,  Ac.  200 

Lead,for  filling  Balanoe  Weights 
of  Water  Sliding  Pendnnts  in 
Patttema,  Solder,  and  in  Cook 
MM  100 


M 


60  13  4 

r60    0  0 


21  12 


M 


n 


0 

0 


MOO 


19  5  0 


303,333i 
110,000 

i8,00» 

287,600 

18,800 

1,986 

£2,871,6S8i 


The  next  table  illostrates  the  increase  of  establishments 
and  manufacturers  engaged  in  the  brass  manofactore,  at  three 
separate  periods^  i,e,,  ISOO,  1830,  and  lb6d. 
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1800. 

1880. 

1866. 

Manafacttirers  on  t^:  red  as  Braaa 

Foimdera 

and  Stampers,  &c.  . 

m 

88  . 

144 

196 

Bell  and  Ccx^k  Foandort,  Flmnben*  BxMi 

Foondern,  Ac.      .  , 

«  * 

6 

32 

39 

Brnw  CaadlMfeiolEt 

»             *  ■ 

6 

17  . 

14 

Brass  Caxfo^  .       .        ,  , 

2 

10 

48 

Cartiun  Ring^     .       •        ,  , 

2 

6 

4 

Brass  Naila      *      .      •  . 

«  « 

• 

1 

9  . 

8 

Boiled         and  Wire.      •  < 

■  e 

5 

17 

81 

Tube  Makers    .      • '     .  • 

•  m 

0  . 

12 

80 

Lamp,  Lustre,  and  GhaodeUer  Makers,  for 

oil  and  candles,  and  small  ornament;?,  in 

1865,  inclading  Paraffin  Lamps,  aUso  Gas 

Fitting*  Xamdhetaranip  tame 

eko  being 

included  under  the  generio  ten 

a  cf  Bum 

founder  .      .      ,      .  , 

>      .  • 

0 

£8 

63 

Qas  Vittingi  .... 

0  . 

6  . 

Medivral  Bmm  Ibaadiy 

0  . 

0  . 

4 

60 

S80 

481 

HuihImii'  cf  limaftiolurevt  Isj  emi 

BUfsftioii  • 

60 

100 

216 

*  Thus  in  1800  there  were  engaged  50  manufacturers  in 
apparently  seTen  braacbea  of  the  manufacture ;  in  l&SO,  160 
tnaiinfactarerg  in  eleven  branches;  and  in  1865^  2t6.  The 
number  of  cstabtiflhinents  shown— 280  in  1830^  and  the  421  in 
1865 — arises  from  manufacturers  engaging  in  several  branches 
of  thv^  bnsine^s,  and  their  beint^  entered  in  Directories  nnder 
the  several  headings.  Accepting  tho  latter  arrangement,  the 
result  is  as  follows  : 

1780     .      50  1826     .     168     .     1847     .  801 

.  1788    .      78    .    1888    .    174    .    1858    .  867 
1881    .    118    .    1848    .    178    .    1865    .  481 

IVCB£AS£  OF  MANUFAOTURSBS. — UCPBOVEMENTS  IK  ]CAKUFACTORI£a. 

The  increase  of  the  nnmber  of  manufacturers  is,  howeyer, 
less  an  index  to  the  expansion  of  the  Brass  Manufactures  of 
Birmingham  than  the  extension  of  the  premises  of  many  old 
establishments,  and  the  increased  number  of  hands  now 
employed  therein.  Formerly,  with  the  exception  of  such  manu- 
factories as  those  of  Timothy  bmith  and  Sons,  Messenger' Sj 
and  l^e  Cambridge  Street,  works  of  B.  W.  Winfield,  who 
in  ihd  beginning  of  the  present  centnry  erected  new  premises, 
the  works  were  small,  and  the  workshops  low-roofed  and 
imperfectly  lighted.  Iliey  were  in  fact  dwelling-houses  con- 
verted into  workshops,  and  were  chiefly  situated  down  courts, 
ihe  "manufacturer  residing  in  the  house  in  front.  Suburban 
residences  in  the  early  days  of  tho  Brassfoundrv  trade  had 
not  come  into  fashion.     The  maniifacturer  was  not  unfits 
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/'  and  some  20,  30, 


or  40  workmen  included,  his  w  hole  productive  power.  They 
treddled  the  turning  lathe,  and  he,  not  unfrequentlj,  begirt 
with  apron,  ezamined  the  work,  tied  it  op,  made  out  the 
invoice,  and  seat  off  the  finished  work  to  its  destination. 
This  priraitive  state  of  things  has,  however,  changed,  and 
within  the  last  twenty  years  manufactories  luive  been  specially 
built  with  reference  to  tlie  requirements  of  the  mannfacttire, 
the  worksliops  frequently  large,  roomy,  often  well  ventiiated, 
(though  too  little  attention  is  still  paid  to  ventilation,)  sur- 
rounding, in  many  instances,  the  three  sides  of  a  square^  wiih 
offices  and  warehouses  in  firont.  Shafting,  worked  by  steam 
power,  is  led  into  the  shopping  to  drive  the  lathes.  The 
casting  shops  are  separate  buildings,  high>roofed,  with  means 
to  allow  the  escape  of  the  noxious  fumes  arising  from  the 
metal  when  pouring.  Special  provision  is  also  made  for 
"dipping,"  and  a  supply  of  water  is  in  the  immediate  vicinity 
of  the  shed,  in  which  also  provision  is  made  to  allow  of  the 
escape  of  the  acid  vapours.  The  same  holds  good  in  reference 
to  lacquering  rooms  in  newly-erected  works.  Farmerly  ihtfse 
consisted  of  a  miserably  smsll  and  cramped  room,  vitJi  ik 
conple  of  iron  plate  stoves  or  hot-hearths,  presenting  48  feel 
of  iron  heated  to  a  high  temperature,  and  a  low  roof,  rarely 
exceeding  11  foot  in  height,  the  room  itself  in  size  12  by  15 
feet.  In  tins  mom  some  five  or  six  females  worked.  Now 
these  rooLuib  are  of  large  dimensions,  and  with  high  roofs.  If 
80  much  has  been  done  in  the  manufactories  and  appUancea 
for  the  production  of  finished  brass  goods,  sin  equu  diange 
for  the  better  is  recognisable  in  establishments  ror  the  pro- 
duction of  sheet  metal,  wire,  tnbe,  For  the  creechjT 
rolls,  the  primitive  draw-benches,  and  clattering  wire  blocks, 
rolls  of  great  size  and  power,  fitted  into  massive  iron  frames 
vnth  adjusting  indexes,  drawbenches  with  admirably  fitting 
trains  of  wheels  and  chains  of  great  strength,  and  wire- 
drawinff  blocks  Well  fitted,  roTolving  truly  and  silently^ 
have  taken  the  place  of  their  imperfectly  constructed  repre- 
sentatives in  a  preceding  generation,  and  demonstrate  tlio 
advantage  taken  of  improved  mechanical  skill  to  facilitate 
production  and  lighten  labour.  At  the  same  time  it  should  be 
stated  that  the  buildings  in  which  the  new  machinery  is  fitted 
up  are  lari^e,  ample,  higli-roolcd,  and  of  course  on  a  ground 
floor.  All  the  workmen  being  seen  at  once,  the  means  of 
inpsection  end  snperrision  are  thus  materially  simplified, and  tho 
contrast  afforded  by  comparing  the  new  with  the  old  estabSsh* 
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meaUi,  of  whidi  B«me  ace  stiU  in  eadskemie^  ii  rmf  rtMrding. 
AUasion  htm  been  made  to  increase  of  workmen  in  manniae*. 
tories  of  comparatiyelj  long  standing ;  thus  some  Cabinet  Braas- 

foundry  cstablinhmentH,  which  ten  or  twelve  yeara  ago  employed 
each  about  6<J  or  80  hands,  now  employ  from  150  to  200  ench  ; 
and  one  iiousc  which  embraces  several  hrHiiches  of  tho  Braaa 
trade^  and  which  in  1835  employed  not  more  than  JuU  work- 
men^ now  numbei's  800.  A  document  which  came  mto  the 
posssesiim  of  tiie  wrttor  is  ouionslj  ittnsteatiTS  of  the  progreM 
of  tiw  sftablishment  named,  and  ahows  the  foUowing  changes  t-^ 

In  1886    110  ■ 


»  1848  433  ^ 

„  18M  700 

.,   «<>0 

The  payments  of  workmen,  for  the  month  of  April,  in 

t^  years  named,  in  the  same  establishment,  were  as  follow  i-^ . 

1840   £721    16  6 

184S   848    18  a 

1844    944    10  1 

1845    1,176   17  5 

IMS  L\87S  17  a| 

The  nnmber  of  workmen  and  payment  of  weekly  wages  would 

no  doubt,  in  other  establishments  in  the  brass  trade,  show 
proponioiiately  increased  numbers,  and  increased  payments, 
thus  marking  uJuinHtakeably  the  vast  increase  in  the  number 
ui  workpevpie  iirndt^  in  live-and-twenty  years. 

IHCBSASl  or  WOBKM IN  AND  WOMEN. 

The  growth  of  the  manufactures  in  brass  is  tether  de» . 
moostraiced  by  re£arenoe  to  the  increase  ol  the  labour  employed 

therein,  but  there  are  no  means  of  obtaining  such  an  estimate 
earlier  than  thirty-hve  years  nrro.  llio  following  shows  the 
increase,  and  bv  no  njean.s  overstates  tbo  aniouut  : — 

Kaitjyva  9f  Wojuir£«tn'£  Malb  ^md  jTEWALji  of  all  aoss  ehoaou  ui  toi  BtASS 

TsADS  fM  nis  ro&Mwnte  TsAtt:— 
ISSl     .     .     1.78S  ISil     .     .  i.40S 

1(61  AMD  1881  Sno'vrs  THE  NrVDFR  OF  Vk<-u  Anr,  AMD  $i]C,  Alli»  1869 
Sfecialiseo  Aoks  or  Lac<^U£beu.s. 
1861  1861 
3,081       ,      .       .       .  8,886 
to       .   1,888         ....  8,879 

IkUles    4,U14   Hftlea  6;^15 

aK)vc  20  .   1,111      ....  988 
„     iiKiwSe  .     670  .      •  TfS 

-   — F<  inaks  i,7&i 

— 

Laoqtiorf'r"  nViOvc  iO  .        .        .        .        .  227 
tmdcr  Hi  179 

8^ 
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If  an  increase  is  added  equivalent  to  half  the  census 
period  it  may  be  assumed  that  at  present,  1866,  the  nnmber  of 
workpeople  employed  in  the  Brass  Manufactures  is  not  below 
9^500,  especially'  if  it  ia  taken  into  consideration  tiiat  the  demand 
for  labour  is  increasing,  consequent  on  the  rapid  extension 
of  the  trade. 

As  regards  the  remuneration  of  workmen,  &c.,  the  brass 
trade  certainly  does  not  stand  in  an  inferior  position,  and  con« 
sidenn^  the  almost  constant  employment  which  it  afl'ords  to 
ell  willing:  to  work,  it  may  be  esteemed  a  desirable  occupa- 
tion. That  the  remuneration  or  rate  of  wages  is  not  declining 
will  be  gathered  from  the  following  extract  from  a  letter  written 
in  1845:— *"Ma7  12th^— The  wages  of  workpeople  do  noi 
fluctuate  much  in  this  establishment,  many  of  the  people  are 
paid  according  to  their  earnings,  not  per  dw/,  but  by  the  piece. 
The  general  rates,  whether  day  or  piece-work,  are  as  follow  :  — 
Best  workmen  tM)K.  per  week;  ordinary  ditto,  20.v. ;  castoi-,  -)0s. 
caster's  youth,  lU*. ;  lacquerer,  lO.v. ;  wrapper  up  or  ware- 
house woman,  7a.  Qd,"  Best  workmen,  especially  those  who 
can  work  and  snperintend,  now  realise  yery  much  higher  wages, 
casters  get  more^  aifd  good  and  intelligent  warehouse  women 
can  always  command  considerably  above  the  amount  named. 

Upwards  of  twenty  years*  experience  in  connection  with 
the  trade  suggests  to  the  writer  that  Button's  remark,  made 
in  1780,  about  "the  master  knowinci-  his  way  to  affluence,  and 
the  servant  to  liquor,^'  is  true  as  regards  the  first  part  of  the 
assertion,  but  the  last  is  now  only  true  exceptionally.  The 
workmen  in  ccmnection  with  the  brassfoun^  tiaae,  as  a 
body,  in  sobriely  are  not  inferior  to  any  other  class  of  woik- 
men  engaged  in  other  industries.  They  are  prudent  and 
careful,  many  of  them  possess  houses  of  their  own  through 
land  and  building  societies,  and  not  a  few  have,  by  saving, 
accumulated  money.  'I'hoir  dwellings  have  frequently  trim 
gardens  attached,  and  ofier  a  favourable  contrast  to  the  squalid 

Soverty  observable  in  workmen's  dwellings  engaged  m  other 
epartments  of  industry ;  while  Factory  Clubs  and  Sick  Societies 
encourage  habits  oi  prudence.  Where  workmen  are  irregular 
— such  irregularity  arising  from  intemperate  habits — ^the  writer 
id  of  opinion  that  there  is  often  a  lack  of  proper  supervision  on 
the  part  of  those  in  authority ;  an  experience  gathered  by  con- 
nection with  upwardfi  of  1,200  workmen  leads  him  to  this 
conclusion. 

There  is,  however,  another  side  to  this  picture,  and  we  now 
trim  to  tt  for  consideration  and  examination^  as  diown  in— 
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ntt^am  ot  ibs  wobxfkoili  inqaobd  in  thk  bbasa  icAHuxicrusB^ 

mUIB  LABOJIB,  WK.,  ITS  mWCTS,  m»EHT  AXD  FDTUBB. 

The  diseases  common  to  the  brassfoundry  trade  are  chiefly 
of  a  pulmonary  natiirp,  firul  ari«f>,  in  tlio  case  of  finishers,  from 
the  dust  evolved  in  tilniir  tbo  brass;  and  in  casters,  fi-nm  the 
d-ust  which  rises  during  moulding,  and  the  condensed  fumes  of 
the  Yolatised  zinc  from  the  melted  brass  in  the  operation  of 
]paatmf.*  BrasB  easton  are  almost  nnaiumoiialy  aaad  to  be 
akort^hved ;  and  the  writer  of  this,  firom  practical  experience, 
founded  on  obaervation,  concurs  in  the  verdict.  On  thia  head, 
itiahonld  be  remarked,  that  the  liability  to  the  diseases  named 
may  be  largc^ly  checked  by  a  more  efficient  system  of  ventilation 
in  finishing  shops,  and  the  position  of  castiTicr  Hhopa,  The  latter 
especially  should  not  be  under  work  shops,  but  entirely  apart, 
with  nothing  built  over  them,  and  should  be  high  roofed,  with 
sky  lights  to  open  to  allow  of  the  roeedy  escape  of  the  fumea 
of  the  melten  metaL  The  state  or  the  weather  often  deter* 
mines  tiie  saocession  of  attacks,  which  ire  more  freqnent  in 
foggy  or  heavy  weather,  when  the  fumes  escape  more  slowlv. 
Hbtfe  is  also  the  consideration,  that  in  many  of  the  leoeni^ 
erected  brassfoundry  works,  while  the  castings'  phnps  have 
been  built  separately,  they  have  been  built  iu  the  centre  of  a 
square  or  yard,  but  beinpf  lower  in  elevation,  they  stand  as  in 
a  well — the  tumes  escape  but  slowly — and  then  penetrate  into 
the  workshops  snrronnding,  invariably  with  sadies  open  fbr 
Tentilatton,  or  ilu>ough  broken  panes  of  glass.  The  chimneys  of 
the  casting  shops,  though  high,  do  not  operate  in  carrying  off  the 
lames }  these,  by  their  spe<»fic  gravity,  taint  and  vitiate  the  air 
in  the  square  of  the  manufactory.  On  this  subject.  Dr. 
Greenhow  remarks,  "few  of  the  casters  past  middle  life  are 
entirely  free  from  difficulty  of  breath in<>>,  attended  by  more  or 
less  cough  and  expectoration ;  "  though  it  should  be  stated, 
that  lu  all  probability  "  the  large  quantity  of  beer  consumed 
may  materially  aid  me  development  of  the  asthma*like  form  of 
the  disease/'  C.  Tamer  Tbadbah,  who  wrote  in  1882/ also 
clearly  describes  the  form  of  disease  under  which  brass  cadters 
Buflfer — and  saya,  "it  affects  the  respiration,  and  less  directly 
also  the  diprstive  organs  ;  it  is  attended  with  diflRcnlty  of 
breathingj  coughs  pain  at  the  stomachy  and  sometimesj  morning 


•  Dr  Percy  mentions  an  "  c'vcTfcreen"  practical  brma  maker  Reventj'  years  of  a^,  who 
for  afxtv  ycsrj  had  been  engaged  iu  tlio  tnule,  did  not  get  k  continuous  night's  rest  out  of 
flv*  nknu  everr  woek  daring  thatperiod.  jret  he  a^pwnd  vigorons,  aad  by  no  mom  wiJUggy. 
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TWifaAg.   In  Leeds,  we  did  no^  find  one  brassfonikder  fottf*. 

years  of  age."  Thackrah,  however,  admits  that  later  iinrestiga* 
tion  resulted  in  finding  two — one  of  sixty,  and  the  other 
seventy  years  of  age. 

As  a  geuei-al  rule,  in  Birmingham  the  Brass  Finishers  do 
not  appear  to  Iw  a  long^Uvod  race  j  bot  exoeptional  oases  will 
liB  lioinid  of  workmen  al  work  al  the  age  of  taty*  Braaa* 
fonndiy  opetatiTea  empl<^ed  in  finishing  do  not  seoni  to  saflh^* 
direotly>  if  the  ordinaiy  laws  of  health  are  observed.    In  one 
department  of  the  operations  in  l)ra^?:fnnndrv — -tliat  of  Arid 
Finish  or  Dipping — it  mav  1m  '  (■(  iitidentiy  asserted  that  there  are 
not  any  dippers  reaching-  the  hltc  of  sixty  y^rs  who  have  prac- 
tised the  operation  from  early  youth,    in  such  cases  also  the 
respiratory  organs  and  stomach  sofferi    The  popular  remedy  * 
among  dippm  for  olmatiiig  the  ofiBots  of  the  add  is  oofiioiis ; 
drani^its  of  milk.  He  re  also,  as  in  oasting,  the  effect  of  tke  acid ' 
is  more  apparent  in  clondy  weather^  when  the  filmed  are  dissi- . 
pated  with  difficnlty,  nnd  in  summer,  when  the  aosd  is  affsetod  ► 
by  the  heat,  ovolvin|i-  tlie  tunipf*  Tnoro  copiously. 

Tlio  jorevalence  ot  diseases  of  the  nerrons  system  and  of 
the  organs  of  respiration  as  affecting  in-patients  in  the 
Gbneral  Hospital,  amocmting  to,  from  June  30,  1864,  to  July  1, . 
1865,  261 }  aad  as  ont  pafeie&ts  to  1,642  osms,  leads  to  tho 
conclusion  that  f^e  diseasos  of  the  respiratoiy  oi^ns  might 
be  diminished  by  a  g^reater  attentfon  to  proper  ventilation, 
and  that  those  of  the  nervous  system  might  also  bo  diminished 
by  a  less  amount  of  female  Inljonr.    At  first  sight  there  seems 
no  connection  between  female  lalxmr  and  nervous  disease ; 
but  not  only  single  women  are  employed  in  the  brass  trade,  . 
bnt  mothers  of  nuniliss  too.   Birmingham  operatives  maarf 
early  i  the  fful*wife  beoones  a  mother,  bat,  from  early  asaooi*  • 
ations,  she  Ukes  the  manoiactory  better  than  her  home^likee « 
the  company  of  the  Workers,  and  her  eamingi  "  help  to  keep 
tho  hou«e.^'    As  soon  as  she  can  jro  to  the  manufactory  after ' 
her  coutinement  Bhe  goes  (the  absence  on  these  occasions 
rarely  exceeds  one  month),  and  the  infant  is  left  tlie  i_rreater  part 
of  the  day  to  be  fed  on  artiticial  food,  and  is  usuallv  attended  td 
bj  a  duld  not  more  than  six  or  seven  years  of  age.    The  food  . 
is  generally  indigestiblo— illness  is  the  mrtoral  oonsequenee  of 
this  unnatural  mode  of  feeding  infrats*    Children,  healthy  at 
birth,  dwindle  rapidlr  nnder  this  system,  fall  into  bad  health, 
become  uneasy,  restless,  and  fractious;  o])iates  are  adminis- 
tered to  prorlnee  «leep  and  allay  these  symptoms  ;  the  resulC 
is,  the  seeds  of  nervous  disease  are  sown,  and,  in  the  majority  ^ 
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:0f  cw068«  mAy  4e0^k  •iisaes.  An  oprntive  of  ilie  butler  cUmb 
$Md4  "  that  he  ooUeote  money  for  the  ezpensM  uttendMit  on 
dottihg  of  children — 150  females  are  employed  in  the  factory  be 

is  connected  with — and  he  believed  that  ten  out  of  every 

twelve  cliildren  borne  by  the  married  women  in  that  factory 
die  witliin  a  few  months  after  birth.*"*  In  the  united  punsbes 
of  iUrnuugliam  and  A»ton  the  death-rate  of  chiidren  was  aa 

fur  tlii'  tL'ii  year;*,  i.e.,  1851  tu  Itiol  :— - 

Itt  Birmingham,  at  less  than  One  Year  of  age  »  ,  ,  14*121 
blrtoii,  ditto  diMo  il7S 

la  BirmiajhiWli  between  Qae  moA  Five  Yet»      ,      •      ,  11-4^9 

IilAaUm*  ditto  ditto  .      .      ,  8*762 

Tbtid      ....  M'UY 

Deaths  ansing  from  phthisia  are  excluded  from  the  causes  of 
death  given.  The  mortality  ia  traceable  to  infantile  diseases, 
entirely  attributable  to  the  want  of  the  tender  care  of  the 
'  mo4ber  im  MUng  w&d  eitteiiding  to  her  offspring.  Hedkel 
itatMciena  ere  <|ittto  ewere  tliei  nnddr  ordinavjcireiimteiicee 
inte^e  complaints  are  by  no  means  so  fatal.  The  diseasee 
from  which  these  children  died  are  stated  to  have  been  diarrhoea 
(no  doubt  attribntHl)le  to  improper  dior)  ;  injured  re«ipiratory 
organs,  (arising  from  cold  and  inattention) ;  nervous  disease, 
(encuiiraped  by  the  nne  of  opiates)  ;  small  pox,  scarlatina, 
meaiiies,  and  wiiuopiug  cough,  (tiie  faialitj  doubtless  occur- 
ring ttom  ihe  went  of  necemiy  oere  in  muFsing,  owing  to  the 
aheeaoe  of  the  motlier  at  (he  mennfiMstoiy.)  The  population  of 
Birmingham,  indnding  Aetcm,  at  the  census  of  1861,  amounted 
to  2d0,076,  and  the  infantile  deaths  within  the  ten  yeevs 
between  1851  and  18GI  amounted  to  34,517!  !  or  nearly  one- 
ninth  of  its  population,  stransj-led  it  may  be  said  at  tlu"  portals 
of  existence.  Is  there  not  here  grave  food  for  reth  ction? 
does  it  not  demonstrate  the  baneful  effects  of  the  euipluyment 
of  married  females  in  manufactories  ?  Thus  children,  imper- 
feetk  UA,  with  oonBtitatione  feeble  at  first,  «nd  pertty  en- 
UtwmA  by  the  use  of  opiates,  nnoared  for  in  infonoy, 
naeducated  in  childhood>  et  six  or  eeven  years  find  their 
way  into  factories,  and  become  the  male  and  female  helps, 
lliey  in  tnrn,  at  an  early  age,  become  the  feeble  parents  of  a 
feebler  offspring',  and  thu  errand  type  of  the  English  work- 
man is  lost,  or  rapidly  di.sa{)[)<>ariug,  and  being  replaced  by  a 
pliy:iically  inferior  race,  with  less  muscle,  of  lower  statui-e, 

with  the  nenroQs  system  exalted,  and  the  powers  vi  eodwance 
diminished.  While  the  writer  of  this  desires  in  the  fntnre 
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BO  Utopia  or  fabled  Atlantis,  yet  there  are  eertaan  principles 
impresaed  originally  on  all  created  tliiiigB;  laws^  wliich  to  obey  is 
life»  to  neglect  is  death.   These  laws  operate  unceasingly^ 

regardless  alike  of  man's  cupidity,  or  igTiorance.  Experience 
shows  that  imperfectly  developed  parents  produce  an  enfeebled 
offspring,  physically  weak,  and  prone  to  disease  ;  that  the  best 
nurse  for  a  child  is  its  mother ;  that  at  certain  periods  the 
frame  of  woman  requires  rest  and  immunity  firom  labour ;  that 
the  tender  years  of  youth  should  not  be  passed  within  the 
walla  of  a  factory,  or  the  frame  subjected  to  laboor  during  its 
growth;  that  youth  is  the  season  when  the  elements  of  educa- 
tion are  best  imparted ;  but  all  these  several  important  con- 
siderations are  ignored  by  the  pro^f'nt  system  of  factory 
labour.  Dr.  Greenhow's  able  report  on  Public  Health,  in 
1861,  remaius  unchallenged  as  regards  the  death-rate  of 
children  and  the  employment  of  women ;  and  Mr.  B*  'White's 
report  in  reference  to  the  employment  of  children  in  the  hard- 
ware manufactures  has  been  questioned  only  as  to  the  trath  of 
some  of  the  statements.  All  these,  however,  cannot  be 
errors.  At  the  bottom,  no  rloubt,  lies  a  solid  substratum 
of  facts,  by  no  means  flattering  to  our  vanity. 

While  female  labour  and  the  employment  of  juvenile 
assistants  are,  in  all  probability,  less  common  in  the  brass 
trade  than  in  others,  still,  as  an  integral  part  of  the  great 
factory  system,  it  is  not  blameless,  (lliere  are  2, 119  females, 
being  one>fourth  of  the  labour  employed  in  the  brass  trade.) 
While  admitting  that  in  certain  operations  in  tiie  brass  trade, 
such  as  lacqnerinp;'  and  wmppinnf-np.  women  may  be  employed 
with  advantage  to  themselves,  unmarried  females  should  alone 
be  employed.  Married  women  should  be  excluded  from  any  . 
such  work,  aa  also  from  the  use  of  the  press  iu  cutting-out  and 
piercing,  and  other  operations  which  theynow  undertake,  and 
for  which  they  are  physically  unfitted.  The  ''piece''  system 
of  payment  favonra  the  employment  of  juvenile  labour,  as 
the  manufacturer  pays  for  the  work  brought  in,  and  seldom 
exercises  any  control  over  the  "  helps"  of  the  workmen  who 
undertake  it.  In  the  same  manner  numbers  of  twirls  are 
em])loye(l  l)y  forewomen  who  undertake  to  do  work  by  the 
piece,  iicre  also  no  restraint  is  exercised.  Thus  the  system 
of  female  labour  and  juvenile  employment,  fostered  by 
ignorance  and  competition,  has  grown  and  is  incrmsing,  re- 
sulting in  the  neglect  of  the  preparation  for  household  duties 
and  the  attractions  of  a  home.  Many  of  the  children  die,  the 
mothers  become  fimuliarised  with  the  faxst,  and  speak  of  the 
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deatlis  of  their  children  wiih  a  degree  of  fwiuihaJUmee  rarelj  met 
with  among  women  who  devote  themflelyea  mainly  to  the  care 
of  their  offspring  ;f'  and  these  are  the  mothers  who  deliver  over 
the  child  of  six  or  seven  jeiars  of  ago  to  the  foreman  or 

other  operative  for  a  paltry  sum  of  l^r.  6(7.  or  2h.  per  week— 
the  price  of  chiltlliood  neglected  and  natnrnl  affection  lost. 
Liberty  not  unfrequentiy  rnfans  license,  and  Legislative 
interference  is  frequently  luicalled  for;  but,  in  the  whole- 
sale employment  oi  female  and  juvenile  labour^  it  is  surely 
instifiabie  to  place  some  limits  on  snch  degradinff  work« 
I^egislation  has  borne  good  fruit  as  regards  ower  indnsirieSj 
and  though  less  abused  iu  the  hardware  trades  than  others, 
still  a  little  wholesome  intorfpronce  would  be  productive  of 
much  good — in  all  probability  leas  with  reference  to  the 
preiient  than  in  the  future ;  but  as  all  legislation  shonld  rlrnl 
with  the  future,  a  present  check  would  be  beneticial.  With 
advanced  views  in  education,  it  appears  preposterous  to  send 
children  to  work  nnedacated ;  and  females  intended  b^  nature 
§0T  the  helpmates  (not  the  competitors)  of  man,  in  the  discharge 
of  domestic  dnties ;  to  conveit  these  two  elemeots  into  mann* 
factory  helps  may  for  the  present  assist  the  competitive 
contest,  but  what  of  the  future  ?  Nemesis  lives  iu  the  abuse 
of  the  natural  laws — if  persisted  in  the  mechanics  of  England 
will  become  an  undomesticated  race,  ale-houses  will  take  the 
place  of  household  hearths,  and  their  children  become  tjamins 
m  tlic  truest  sense  of  the  word.  It  needs  no  Government 
enquiry  to  tell  us  **ihat  in  Birmingham  ike  proportion  of 
marniti,  tuomea  w/io  vmh  m  faiimiM,  away  from  Aom«,  n 
undofthtedly  increasing/'  and,  as  a  natural  residt,  jfreparation 
for  domestic  duties  is  being  ignored,  homes  are  nncmd  for, 
ajid  juveiiile  life  is  recklessly  sacrificorl. 

Having  already  pointed  out  tin  influences  which  have  led 
to  the  extension  of  the  trade,  ns  new  branches  of  manufactures 
resulting  from  discoveries  made  by  scientiiic  men,  and  the 

{)ractical  application  of  their  discoveries^  as  in  gas  lightings 
ocomotion^  Ste,,  &c»,  there  is  yet  another  element  which  hsa 
operated,  and  which  in  any  paper  dealing  with  the  history  and 
progress  of  an  important  branch  of  local  industry,  should  not 
be  passed  over — the  element  of  Taste,  rendered  visible  in  Art, 
ns  displayed  by  Industry.  R^mders,  who  have  watched  the 
progress  of  the  brass  manutactures  in  Birmingham,  must  be 
aware  that  within  the  last  twenty  years,  the  ornainontal 
features  introduced  on  the  objects  produced  are  of  a  much 
higher  character,  and  approximate  more  nearly  to  good  map 
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nent  than  formerlj.  Tbe  means  by  wkick  thia  progress  has 
been  made,  it  may  be  ^id  uubesitatingly,  are  tbe  issues  of  illns- 
trated  works,  direo^g  attention  to  the  application  of  nrt  to 
,  -industry;  Schools  of  Art;  and,  more  pttent  still,  ExhibiLions 
of  Manufactures,  as  tho  local  Exhibition  oi  I6i9,  and  the  Inter- 
nauuual  ExiubiLiuud  of  l^ol,  ISoOj  and  1862. 

uimsT  m  nmomh  lamnnciiB  wmos  mwM  onmum-  am 

TU  IBAIB  ISAM. 

As  regards  pictorial  and  literary  influences  on  the  orna- 
mental brfiHsfoiindry  trade,  not  much  could  be  expected  from 
snob  workii  an  i^iranesi,  Stuart's  Athena,  or  Cottingham^s 
Designs  for  Metal  Works,  ooniined,  where  used,  to  the  designer 
only.  To  workmen  these  were  sealed  books^  end  these  books 
in  time  eironmsoribed  tike  style  of  work  designed  end  podnoed. 
The  prooessof  designing  then  consisted  of  drawing  pieces  from 
the  works  named,  and  sticking  them  together.  In  the  year 
1839,  the  Art  Journal  appeared,  and  took  np  the  subject  of  Art 
applied  to  the  results  of  In  flu  8  try.  It  grappled  manfully  with 
the  question  of  applied  t  rnament,  and  showed  how  utility  and 
beauty  could,  be  combmtid.  Woodcuts  illustrated  the  descrip- 
tions of  the  peu,  and  now  forms  were  presented  for  tbe  eon^ 
sidmliott  of  the  designer.  The  work  being  eheap  passed  into 
the  h^ds  of  the  artisan ;  and  then  begsn  mi  improvement  in 
designs  in  metal,  which  has  not  ceased,  and  will  not  cease  so 
long  as  Birmingham  prorluoes  metal  work.  To  S.  (\  Hall,  Esq., 
F.S.A.,  the  editor  of  the  work  named,  ia  nTH|uestionablv  due 
the  merit  of  introducing  or  orierinating  a  work  wliich,  whilf  it 
educttLod  the  taste  of  the  purchaser,  operated  on  that  of  the 
prodnoer,  designer,  and  artisan  too.  Other  competitors  entered 
the  fields  bnt  £uled|  and  still,  month  after  month,  the  Art 
Journal  conTOys  its  lessons  of  art,  snd  its  illustrations  o#  art 
and  industry  to  the  amatenr's  library,  to  the  designer  and 
modeller  in  their  mannfactorv  studio,  and  to  the  artisan  in  his 
workshop.  The  bold,  euertcf  tic,  and  instrnctive  writmgs  of 
Au^-a«tt,ng  Welby  Pugin,  illustrated  by  his  etching  needle, 
though  at  hrsL  they  fouud  ouly  few  readers,  yet  such  few 
were  well  fitted  to  disseminate  true  principles  j  the  writinffB  of 
Matthew  Pigby  Wyatt,  particularly  his  great  book  on  Metal 
Work,  admirably  Ulnstrated,  and  with  descriptive  notices  of 
the  history  and  processes  of  metal  working;  the  Industrial  Arts 
of  the  Nineteenth  Century;  the  Grammar  of  Ornament,  by 
Owen  Jonea;  the  Illastrated  Catalogue  of  the  islzhibition  of 


Digrtized  by  Google 


1861 ;  Oassell'a  lUmstrated  Exhibitor,  and  other  Works,  httvt. 
all  bmi  silently  ofpeeatizig  in  improriiig  and  elevating  the  taste 
alike  of  buyer,  manofacturer,  and  workman.  Manufacturers. 

^{  metftl  work  now  know  that  substantiality  is  only  one 
element,  aud  that  unless  a  secpnd — that  of  ornament — be 
added,  they  stand  l>ut  an  unequal  chance  with  rivals  who  unite 
both  elements  in  the  works  they  produce.  In  successful  results, 
wa  ate  wpt  Uk  ovarlook  inflnenods;  but  personal  obsanratloiif 
estettding  oyer  a  period  of  tweiitj*five  years,  leada  tke  writer 
to  the  oonclusioiL  that  the  drcolation  of  illustrated  works  smoiig 
artiwaiSj  treatmg  on  ornament  and  applied  design,  has  operated 
in  no  small  degree  in  elevating  the  ornamental  brass  work  of 
Birminfi'hnm  to  the  position  it  occupies]  aud  that  such induoncei 
in  eiliactr  m  seo<wd  only  to  that  arising  out  of 

tOAIC  COLLECTIONS,  MtTSETrMS  OF  OBJECTS  OF  ART  OE  1NDUSIB¥, 
AUD  J:.iHiJJITIONS  OF  INDUSTIUAL  AliT, 

aa  Aeae  held  m  1861  and  1862,  ait  tke  Society  of  Arts;  in 
London,  in  1850,  and  at  Sonth  Kensington  Mnaemn  in  1862;. 
the-  reality  or  examination  of  the  oibjects  themselves  being 

superior  to  even  the  most  perfect  representation  by  means  of 
woodcuts,  engravnifjfs,  lithographs,  oi-  photographic  copies. 
The  great  advance  made  by  Birmingham  in  things  ornamental,, 
took  its  rise  from  the  local  Exhibition  of  Manufactures,  held^ 
in  a  temporary  buildinp*  ereeted  en  the  ground  now  ooenpidd 
by  iAtB  Kngley  Ebdubitkm  Hall.  In  Hke  jear  1849,  on  tbiOi 
oooasion  of  the  visit  of  the  British  Associatioii  in  that  year 
—•there  for  the  first  time  Birmingham  manufacturera  ol  brassr 
and  other  metal  work  met  face  to  face;  and  as  their  articles- 
were  in  juxta-position,  they  then  felt  their  respective  strength,. 
and  they  learned  their  weakness  in  respect  to  ea<  li  other.  In 
1851,  their  works  were  submitted  to  a  test  of  a  I'ar  more 
important  character,  and  for  the  hrst  time  English  metalliG 
maanfiKstiires  were  tested  against  those  of  ^  nations  who 
oonfcnbnted  to  the  first  Intenuitional  ExhibitioiL  The  Frendi, 
with  the  experience  of  centuries  to  aid  them,  united  to  the 
test  of  eleren  preTiona  Exhibitions  of  Industry,  ahone  with 
telling  force  m  all  regard «^  metal  work  of  an  ornamental 
kind.  Their  fannlKinty  -svith  ornament  of  all  styles — ^boldness. 
of  conception — delicacy  of  manipulation — freedom  of  execution 
—perfect  knowledge  of  the  figure — were  fully  shown.  To 
English  eyes  there  was  a  great  originality — an  originality, 
kawsEv^er,  gathered  fcom  accmmulated  stores  of  otnainent,. 
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garnered  up  m  the  Hotel  Clnny,  The  LouYre^  YemilleBy 
Fontaineblean^  and  other  treasare-honaes  in  France*  England 

now  possesses  in  her  South  Kensington  Museum  more  than  an 
equivalent  to  the  collections  enshrined  in  the  receptacles 
already  named  in  France  ;  thanks  to  the  untiring  energy  and 
persevOTance  of  Henry  Cole,  Esq.,  C.B. ;  aiRl  Birmingham, 
were  she  wise,  would  also  have  her  Museum  of  objects, 
especially  of  best  metal  work.  South  Kensington  Museum 
shonld  be  Backed^  and  its  spoils  distributed  among  the  great 
mannfoctnring  centres  of  England.  Its  works  in  ^d,  suyer, 
LroTizo,  brass,  and  iron,  to  Birmingham;  its  steel  works  to 
Sheffield,  &c.,  &c.  At  all  events,  its  surplus  examples  should 
be  distributed,  for  local  Museums  in  tmvns  engaged  in  manu- 
factures, to  which  the  examples  would  be  illustrative  and 
snopgestive.  Art,  like  other  mental  attributeR,  grows  with  what 
it  feeda  upon.  The  aesthetic  qnahties,  inherent  to  Frenchmen 
educated  in  the  direction  of  nuutin&ctures,  naturally  tamed  to 
examples  produced  by  the  artists  whom  the  patronage  of  former 
rulers  of  France  had  encouraged ;  and  &r  &am  being  slavish 
copies  of  old  examples,  modified  by  the  modern  French  designer's 
brain  ,  they  bronght  forth  fruit  in  original  works,  in  wliit  li ,  while 
old  ornament  was  introduced,  its  arrangement  was  changed,  and 
it  thus  became  an  original  work ;  it  received  additional  beauties 
from  the  manipulative  skill  displayed  by  the  artisans  who  worked 
out  the  ideas  of  the  designer,  and  by  the  taste  and  intelligence 
of  the  manufacturer  at  wfaose  suggestion  the  object  was 
executed.  With  such  works^  crowds  of  Engliiik  workmen 
became  for  the  first  time  acquainted.  They  saw  that  with 
which  tlrey  were  not  fimiliar,  which  they  treasured  up  for  after 
use,  and  wliich  became  apparent  in  the  English  metal  work 
displayed  in  the  Exhibition  of  1862,  when  again  means  of 
comparison  were  afforded,and  an  opportunity  occurred  of  testing 
the  progress  made  within  the  eleven  years  which  had  elapsed. 
However,  the  seed  sown  in  1851  had  not  been  sown  by  the 
wayside ;  it  had  fallen  on  good  ground,  and  bore  a  thousand- 
fold harvest.  It  was  not  only  visible  in  specialities  prepared 
for  Exhibition  purposes,  hnf  it  had  penetrated  into  things  for 
every-day  use — into  cabinet  brassfoundiy,  gas  fittings,  and 
into  brass  work  generally;  while  in  no  particular  was  the  sub- 
stantial character  of  English  work  sacrificed,  or  its  ornamenta- 
tion impinred.  Incongruities  in  style  were  more  generally 
avoided,  and  an  improved  and  progressively  improving  element 
was  recognisable.  Without  these  Exhibitions,  such  progress 
as  has  been  made  could  not  have  been  attained  in  the  same 
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limited  time.  Regarded  with  prejudice  at  first,  English  manu- 
facturers looked  at  Exhibitions  with  suspicion ;  and  it  may 
be  questioned  whether  without  the  powerful  patronage  and 
inrestige  of  the  Prince  Consort,  an  Ezbibition  of  MumraohureB 
ever  coald  have  been  held.  That  it  was  held  is  now  matter  of 
congrtttnlation,  and  that  a  second  followed  and  gave  us  the 
opportunity  of  sooing  the  progress  made  is  equally  so.  They 
dPTTt  on  strafed  the  fact,  that  while  the  substantial  is  the  natural 
result  uf  the  exorcise  of  the  industry  of  Englishmen,  deeper 
still  there  lies  the  innate  seed  of  that  which  education  can 
also  produce— the  beautiful;  and  they  showed  that  £nghsh 
designers  and  artisans  can  successfully  compete  with  nations 
who  liaTe  long  been  tacitly  admitted  as  rulers  in  the  empire  of 
taste,  and  whose  mannfactnres  have  until  recently  monopolised 
the  sales  in  the  marts  of  commerce  all  over  the  world.  If  England 
has  succeeded  as  she  has  in  introducing  her  manufactures  of 
an  ornamental  kind  into  other  countries,  she  has  been  enabled 
to  do  so  all  the  earlier  by  and  through  the  Exhibitions  of 
manufactures  which  liave  been  hehl  during  the  last  few  years. 

As  a  means  of  demonstrating  progress.  Exhibitions  are 
imeqvalled,  they  show  the  position  of  the  mannfactnres  of  the 
competing  eonntries— the  progressive  advancement  of  old 
efltabUshmenfcs ;  they  introdnce  new  establishments  to  pnblio 
notice;  display  at  a  glance  to  artisans  new  features  worthy 
of  attention  ;  educate  the  buyer,  stimulate  the  manufacturer 
to  increased  exertioTi,  direct  attentinii  to  new  modes  of  pro- 
duction, and  processes  until  then  unknown,  or  if  known  but, 
imperfectly  understood.  The  period  has  long  since  gone  past 
when  it  was  stated  in  reference  to  exhibitions  of  mannfactnres 
that  **  No  body  of  British  manufacturers  would  submit  to  be 
the  actors  in  sndi  a  theatrical  pageant''  as  a  writer  in  the 
Edinl>'y.jh  Review  characterised  the  Paris  Exposition  of  the 
year  1819.  Exhibitions  of  works  of  Industry  are  now 
recognised  as  institutions  of  all  countries,  as  such  they  are 
supported,  and  from  such  it  may  be  questioned  if  any  other 
locality  has  been  benefitted  thereby  to  the  same  extent  as 
Birmingham.  The  display  of  liie  works  produced  there, 
pnblicly  exhibited  on  the  stalls  of  Exhibitions,  showed  to  the 
world  that  these  were  not  lacauered  shams  f  and  the  result 
of  each  succeeding  exhibition  nas  been  to  demonstrate  that 
Birmingham  industry  is  progressive,  capable  of  improvement, 
and  improvinp!' ;  that  while  producinf^  the  useful,  she  is  equally 
successful  in  the  production  of  the  ornamental.  The  means  by 
which  her  position  has  been  vindicated,  her  progress  rendered 
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otrikmgky  apparenij  and  thfi  dBmand  for  the  prodnctioiia  of 

her  mannfactores  in  brass  increased,  are,  in  a  great  lOdasure, 
owing  to  tlic  publicity  and  to  the  inatractiTO  leaaona  affordecl 
bj  Indnatrial  Kziubitioua. 

HBJiSS   KAiiUFACTUEES    AS    AFFECTED   BY    FAT£MT  lAWa 
AND  THE  SEaiSTKATION  OF  DESIGNS. 

Becently  tbm  baa  been  a  considerable  amount  of  opposi- 
tion displayed  against  the  operation  of  Patent  Lawa»  but  it  ia 
Batiafactory  to  state  that  among  the  opponents  Birmingham 
men  are  not  to  be  found.  They  acknowlodgp  the  advantages 
of  a  system  wliirh  has  protected  invention,  aud  by  that  pro- 
tection, liaa  siLiinuiated  and  eucotti'aged  it.  In  uo  department 
of  the  greatfc  mamifactnring  system  of  tbia  couitrjr  htkre  patenta 
operated  more  benefioiaUj  tban  on  the  maoipalatLDa  and 
<memistry  of  metals,  and  the  present  prosperous  condition  of  the 
local  brass  manufacture  is  in  no  small  degree  attributable 
to  Pnteiit  Law  protection.  In  a  competitive  commnnity  of 
manufUct  ur:  1-:^  a  patent  which  confers  speed  in  execution, 
Buperioiiiy  vv  cheapness  of  production,  or  a  new  arrangement 
of  partSj  is  invaluable  to  the  possessor^  and  should  be  ec^ually 
BO  to  the  inTentor,  if  allowed  toparticipatej  as  he  ought  to,  in 
the  profita  of  hia  invention.  Tnose  lamiUar  with  uie  brasa 
trade  of  Birmingham  will  have  no  diflBculty  in  recalling  to  their 
minds  not  a  few  inventions  which  have  largely  aided  in  swelling 
the  fortunes  of  manufacturers,  and  benefitted  the  public. 
Amonrr  pixch  patents  may  be  named  the  patent  cased  tube 
of  Cuuk  and  Attwood,  (really  invented  by  Sir  Edward 
Thomoson) ;  Green's  soUd  brass  locomotive  tube,  iiuntz'a 
aheathing  metal,  many  inventiona  connected  with  cabinet 
brasafonndry,  cock  making,  the  mannfactnre  of  gaa  fittings, 
and  otliera  in  connection  with  other  departmenta  of  the  brasa 
manufacture. 

In  connection  with  the  protection  to  inventions  aflforded 
by  the  Patent  Laws,  there  is  yet  another  form  of  protection 
by  which  the  brass  trade  of  Birniin<^ham  has  boon  largely 
benefitted,  viz. : — The  ivegistrtttiou  of  OruameiiLal  Designs. 
Aa  the  former  Laws  benefit  and  atimnlate  invention,  ao  the 
Ornamental  Registration  Act  haa  operated  very  materiaUv  in 
evolving  ornamental  designs,  and  in  increasing  the  nmnber 
and  variety  of  ornamental  objects  in  metal  produced,  pacti> 
cularly  in  brass.  From  a  satisfactor}'  source  it  has  been  ascer- 
tained that  in  consequence  of  the  reduction  of  the  fee  for 
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¥egi8(iniltio&  from  £8  to  il,  and  ilie  eztenflioii  of  1A»  period  of 
protection  from  three  to  five  years^  tbe  number  of  registered 
designs  haive  increased  fire-fold. 

The  merit  of  the  change  is  due  entirelj^  to  the  operatum  of 
the  Binmngham  Chamber  of  Commerce. 

LOCAL  SCHOOL  07  AST — ^ITS  INFLUKNCI. 

As  regards  tke  operatioii  of  the  Local  Sdiool  of  Art  im, 
Idle  BrasBfonndrj  trade,  while  it  must  be  admitted  thai  the 

teaching  of  drawing  and  modelling  ere  means  to  an  end^ 
the  aid  received  from  it  has  hitherto  amounted  dhiefly  to  an 
education  of  the  eye  and  hand  to  the  apprecintion  of  form, 
■end  the  proflurtion  of  drawings  and  models^  but  not  of  an 
t)rigintil  ciiaracier,  or  if  so,  unfitted,  and  inapplical>lc  for 
praciical  or  trade  purposes.  Up  to  the  present  time  no 
leading  estabiishment  in  the  brass  trade  is  eHtirehf  dependenlt 
upon  a  designer  trained  in  the  loioal  fidbool  of  Art,  The 
Birmingham  School  has  produced  no  local  Qodfrqr  Sykes ;  yet  it 
woidd  be  wrong  to  affirm  that  its  influence  is  nu,  end  it  should 
be  stated  that  the  support  it  receives  from  the  manufacttirer?, 
as  a  body,  is  exceedingly  limited,  and  unworthy  of  a  com- 
munity dependent  in  a  great  measure  on  the  improved 
«omamental  character  of  the  objects  produced  for  sale.  Any- 
thing  like  a  real  and  abiding  interest  in  the  progress  of  the 
School  does  not  appear  to  be  felt^  eren  bj  its  Committee^  who^ 
'selected  ostensibly  to  direct  the  stndies  of  tiie  artisan  pupib 
or  students  to  practical  results,  virtually  fail  to  do  so,  and 
thereby  ignore  the  intention  of  the  S<iool  ae  a  means  of 
improving  the  manufartiireR  of  the  town.  The  total  number 
of  students  in  the  Birmingham  School  is  at  present  873,  of 
whom  190  are  females,  200  pupils  of  King  Edward's  School, 
and  483  are  students  of  the  artisan  class,  or  those  for  ike 
benefit  of  whom  the  School  was  ori^^inelly  institiited.  Of  tlw 
latter  txinnber  80  are  connected  with  the  brasafoondry  trade 
as  modellers,  ciiasers,  and  workmen.  While^  however^  the 
direct  operation  of  the  local  School  of  Art  may  appear  to  haw 
exercised  but  little  influence,  the  operations  of  its  students  in 
manufactories  have  no  doubt  largely  facilitated  the  carrying 
out  of  designs  produced  by  designers  not  trained  in  the  School, 
The  education  of  the  eye  leads  to  the  correct  appreciation  of 
form,  mtelligcnce  is  awakened  thereby,  and  if  originality  of 

conception  has  not  hitherto  maifeed  the  works  of  tiie  students 
of  the  local  Sehool  of  Art^  it  has  •t  least  been  <he  msens 
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training  up  a  snperior  class  of  ftrtisans.   Thd  School  luui 

tliercfore  strong  claims  on  tho  manufacturers  whose  piodlio* 
tions  are  improved  thereby^  directly  (uid  indirectly  too. 

8CI£KTiFlC  EDUCATION. 

As  regards  Bcientiflc  educatioii,  wiih  t)ie  exception  of  the 
industrial  classes  connected  with  the  Midland  Institute,  -Bir- 
mingham possess^  no  mMis  of  educating  its  artisans  in  1^6 

rationale  of  the  processes  invi*l  \  in  the  successful  rnltivation 
of  science  as  applied  to  metallic  mdustry  ;  and  no  branch  of 
manufactures  would  be  more  effectively  benefitted  by  an  infusion 
of  science  ihun  the  bra4»b  trade  of  Birmingham.    Tiiat  hitherto 

matters  have  gone  on  without  the  aid  of  science,  simply  puMi 
that  they  womd  go  on  much  better  with  it.  It  should  not  be 
concealed  that  practice  and  experience  are  in  the  great  majority 
of  cases  at  present  the  only  guides.    The  laws  which  rale  the 

operations  in  metallurgy  and  chemistry  nro  only  rarely,  and 
exceptionally  known,  and  then  but  partially  understood  by 
practical  men.  Phenomena,  which  occur  from  time  to  time, 
perplex,  harass,  and  interfere  with  the  progress  of  work. 
Waste  is  the  consequence^  and  products  are  lost  which  might 
have  been  utilised,  and  increased  profits  would  follow  as  a 
consequence  of  their  utilisation.  It  is  not  too  mudi  to  say 
-that,  up  to  tho  present  time,  tibe  brass  trade,  as  a  rule,  has 
been  conducted  without  reference  to  scientific  principles ;  that 
practice  has  hitherto  been  its  only  guide  ;  that  the  little  science 
wliicli  has  been  broug'ht  to  bear  upon  it  has  come  from  with- 

*  out,  not  from  within  ^  and  that  a  scientific  educatiun,  or 
scientific  instruction  in  connection  therewith,  would  largely 
add  to  the  present  success  of  its  operations.  The  necessity 
for  this,  though  it  may  not  be  apparent  to  the  great  majority 
of  manufacturers,  is  not  the  less  needful  on  that  account,  haig 
nationally,  it  is  of  the  utmost  importance.  Unedui  ated  manu- 
facturers and  others  sneer  at  science,  because  they  know 
Etiliing  of  its  value,  or  of  the  profits  to  be  realised  by  its 
appiicatiou.  They  forgot  the  sources  from  which  these  came  j 
yet  science,  all-bountiful,  gave  to  Birmingham  her  trade  in  gas 
fittings,  her  solid  metal  tube  trade,  her  telegraphic  wire  manu- 
iacture  in  iron,  and  copper,  and  her  great  industiy  in  electio- 

^  metallurgy.  "  All  the  facilities  of  intercourse,"  said  a  states- 
man, who  should  have  died  hereafter,  "  are  operatincf  as  bounties 
to  skill  and  intelligence  ;  they  are  shortening  the  distance 
between  producer  and  consumer ;  and  it  is  not  safe  for  us  to 
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remain  behind  liand ;  for,  depend  upon  it,  if  we  are  inferior  in 

f)omt  of  skill,  knowledge,  and  intelligence,  or  general  know- 
edge,  to  the  manufacturers  and  producers  of  other  countries, 
the  increased  facilities  of  intercourse  will  result  in  transferring 
the  demand  from  us  to  others."    This,  spoken  twen^-fonr 
years  ago,  is  very  much  more  applicable  now,  when  know* 
ledge  has  increased,  and  industrial  education  is  embraced  aai 
on  element  among  the  recognised  duties  of  continental  states 
and  countries,  wliich  they  consider  they  owe  to  the  peoples 
under   their   rule.     liiebig  thus  clearly   demonstrates  the 
necessity  for  .scientiiic  education  when  he  says,  "  Ordinary 
int<}!lligence,  with  local  advantages  of  cheap  raw  material,  may 
•long  preserve  a  monopoly  in  special  manufiictores,  until  a  com- 
peting nation,  by  the  intelligence  of  her  edacated  artisansy 
'becomes  more  than  eqmyalent  to  the  difference  in  the  price  of 
the  raw  material.    The  nation  most  qnickly  promotmg  the 
•  intellectual  development  of  its  artisans  intist,  by  an  inevitable 
law  of  nature,  adranre,  whilst  the  country  neglecting  the 
industrial   training  must  as  ittfrituhhj  recede — stationary  it 
CAnnot   remain.     The    superabundance  of  capital  may  for 
a  time  preserve  a  country  from  a  quick  depression,  even 
shonld  it  lapse  in  its  inteUectual  training;  but  the  support 
thus  given  can  only  be  temporary  and  iuusiTe,  for  if  by  ihe 
purohase  of  foreign  talent  the  necessary  knowledge  be  infused 
into  home  mannfactnres,  this  has  the  effect  of  raising  the 
intellectual  element  in  the  foreign  country,  and  finally  accele- 
rntirsg  its  "success  as  a  competing  nation."    At  no  period  of 
the  world's  hi.story  was  it  so  necessary  as  now,  that  skill 
and  science  should  be  wedded  together  for  the  promotion 
of  the  industrial  arts ;  and  Humbolt  said  truly,  many  years 
ago,  that  "  An  equal  appreciation  of  all  parts  of  knowledge 
is  an  especial  requirement  of  the  present  epoch,  in  which  the 
material  wealth  and  the  increasing  prosperity  of  nations  are 
in  a  great  measure  based  on  a  more  enlightened  employment 
of  natural  products  and  forces."    Th(»  oTily  institution  in  the 
town  which  deals  with  the  important  element  of  Industrial 
Education  is  the  Birmingham  and  Midland  Institute,  in  con- 
nection  with   which   there   are   claiises   for   workmen,  by 
attending  which  they  will  be  largely  assisted  and  instructed 
in  science  in  connection  with  their  special  department  of 
industiy.    These  classes  have  been  the  means  of  doing  much 
good;  several  of  the  students  have  gained  high  distinctions, 
and  have  become  valuable  aids  in  connection  with  manufac- 
tories.  Still  the  number  attending  these  classes  is  small  as 


Digitized  by  Googlc 


976  tmaoKM  ivmnti  mmamm, 

an  aid  to  manufactures;  among  the  seventeen  students  in  the 
practical  chemibtry  class,  there  is  jwt  one  connected  with  the 
Brass  Trade  !  But  if  mauuiacturers^  as  a  body,  are  indif- 
ferent to  the  Buocess  of  yalvable  iBfltitatioiiB  for  ike  oidltivftlBoa 
of  prMtioal  or  applied  8oience»  Uieir  sabordiiiatea  wmf  be  psp^ 
doned  if  they  negleot  tliem.  Yet,  indifferent  as  menufacturei* 
mo,  spend  money  in  purohaBiiig  inventions^  wkich  they 
cannot  thoroughly  test  by  their  own  knowledge,  thna  holding 
out  in  many  ea'-p^^  a  bonus  to  empiricism  and  ignorance.  All 
the  great  succeHrte.s  in  manufactures  have  been  achieved  by 
Bcience,  and  by  warkiug  on  scientific  principles.  li  a  diBcovery 
lias  been  accidentally  made^  and  it  has  been  saecesafolj  it  bas 
■been  so  only  beoavse  it  bas  been  in  aeeordaaoe  witk  soieKee; 
M  sach^  tbmfore,  tbe  necessity  for  the  etndy  ef  scienoe  is  of 
'pnramoimt  anportaDoej  eqpeoiaUy  in  oonneotion  witii  ineialliio 
'industry* 

msauacT  BDucATm  nr  BsimiGi  to  lumrMCTOHiiL 

Although  existing  schools  have  done  good  irork,  Hmj  do 
*Bei  operate  efficiently  in  educating  ohildran  of  tender  years 

who  are  hard  worked  alt  day  in  a  manufactory;  muscular 
exertion  destroys  mcmtal  energy  for  the  time.  The  child  or 
boy  who  has  worked  even  ton-and-a-half  hours  is  thereby 
unfitted  to  attend  to  or  master  lessons  at  a  night  school,  (held 
frequently  in  an  ill-aired,  badly  ventilated  apartment) ;  in  sodti 
cases  tbe  brain  refiues  to  act^  when  the  mnsoslar  system  is 
^exhaosted.  Especially  is  this  so  with  childrsn.  Tboogh  the 
philosopher  in  his  stiuty  may  diange  his  subject  and  turn  to 
another,  the  transition  from  the  workshop  to  the  night  school 
of  the  child  or  boy  seldom  or  never  produces  satisfactory 
results.  Some  lostances  may  be  found  where  even  fjvctory 
children  in  ai'tor  life  have  acquired  a  very  gr^t  ainouut  of 
'  knowledge,  but  these  are  rare  and  exceptional  oases.  Every 
enquiry  tends  to  show  lAnt  to  depend  cmj  on  Kight,  or  8nn- 
4ds(jr  Bdbooh  for  the  education  of  dhildren  is  to  d«)end  on  what 
KOTOr  can  be  alone  an  efficient  means  of  Education,  the 
elements  of  which  should  be  given  befpre  the  child  is  sent  to 
the  manufarfnin',  nnd  then  as  much  as  po«!»il>le  during  the  day. 
It  is  to  tlie  (  TIM lit  of  Birmingham  maniiiacturers,  that  many 
BOW  acknowledge  a  desire  to  see  the  children,  and  young  people 
employed  by  them,  at  least  instructed  in  the  rndimeuta  of 
■sdnoiilaQifc  "  I  know,"  says  one  of  the  most  intelligent  of  oar 
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wnafactnrerSj  in  a  recent  discuBsion^*  ''that  a  <x»ii8id0ral»]e 

class  of  children  is  greatly  Deglccted,  and  I  join  my  brother 
manufacturers  in  a  steady  desire  that  our  necks  may  be  put 
under  the  yoke  of  the  Factory  Act,  to  remedy  the  evil.  If 
nofcwithstandiiig  the  absence  of  that  Act  we  stand  as  well 
-as  tke  best  of  other  manafactormg  towns^  we  may  hope^ 
witk  iSke  help  of  it>  to  rise  aboTo  them/'  The  pecuhar 
iadnrtriM  of  ihie  town  require  general  as  well  as  spedal 
education.  Until  the  increasing  an<t  thoughtless  competition 
is  cheeked  by  some  of  the  provisions  of  a  Factory  Act, 
ignorance  mn«t  and  will  prevail,  and  be  painfully  apparent. 
The  root  of  the  cahI,  it  is  believed,  lies  in  the  present  system 
of  allowinLT  vs'orkmen,  more  especially  "  piece-men  and  women/* 
to  employ  such  helps  aa  they  choose,  the  manufacturer  seldom 
oewashig  any  control  whatever  as  to  the  age,  ednoationj  or 
■physieal  development  of  the  boy  or  girl  employed.  Qiren 
then  a  compulsory  rule,  the  abuse  would  be  cheeked.  It  is 
impossible  to  sbonir  that  legislation  which  is  attended  with 
beneficial  results  in  one  class  of  manufactures  will  not  be 
beneficial  in  another.  Manufacturers  are  aware  that  overtirao 
working,  as  a  mle,  is  not  beueticial  in  proportion  to  the  hours 
worked,  or  the  money  expended  in  payment  thereof.  "  Gurth 
is  no  longer  the  born  thrawl  of  Cedric  the  Saxon,"  and  if  we 
admowledge  that  intelligence  is  God-given,  the  development 
of  that  intelligenoe  by  edncation  is  a  duty  incombent  on  those 
who  reeeive  benefit  and  profit  by  the  labours  of  those  who  are 
Itneducated.  Opposition,  therefore,  to  the  introduction  of  an 
Act  which  would  materially  aid  in  educating,  is,  to  say  tho 
least,  nnwise.  Efforts  towards  factory  schooLs  doForve  recog- 
nition, and  of  these  tho  most  successful  have  been  the  school 
originated  by  the  late  John  lawkner  Winheld,  Esq.,  in 
the  Cambridge  Street  Works,  still  in  operation,  and  that 
connected  with  the  works  of  William  Tonks  and  Sods,  both  of 
which  schools  are  devoted  to  the  ednoation  of  yonths  employed 
an  the  brass  trade  in  the  estabhshments  named. 

CONCLUDIKO  BSMABK8. 

At  an  early  period  of  the  pleasant,  and  at  the  same  time 
troublesome,  duty  of  reporting  on  the  history  and  condition  of 
the  Brass  Trade,  the  writer  abandoned  the  intention  of  ])ro- 
ducing  a  report  of  a  purely  techuical  character,    iiis  reusoa 

_^   .  .  <  . 

•  Letter  ftrom  Mr. 'sVilliain  T.uca*  ^nrcont,  to  Lord  LyttellOII,  D«fc.'^:i' -cr  lilth,  r,n 
the  Sdoortioa  of  Birmiiigiha.m,  and  oa  Cummusions  of  Enquby.  Sirnuugiuun ;  iiomamia 
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for  doing  80  was  the  consideration  that  those  engaged  in  the 
trade  or  manufacture  treated  of  rarely  read  such  reports,  and 
to  the  general  reader  a  technical  report  would  have  proved 
uninteresting.  He  hm,  therefore,  taken  the  license  p-iveii  by 
the  Local  Industries  CoinuiiLLee  to  introduce  matter  \vhH  h  he 
hopes  will  be  found,  as  associated  with  the  history  of  the 
branch  of  tiie  trade  treated  of  and  its  Tarions  proceasasi  alike 
mlereBting  and  cnrioYis.  The  facts  have  grown  in  his  huids  to 
a  length  which  he  had  not  anticipated  when  be  assented  to  the 
request  of  the  Committee  to  write  the  report.  His  enquiries, 
however,  impressed  upon  him  the  consideration  that  the  history 
of  a  noble  local  industry  remained  to  be  written,  the  oriirin  of 
its  several  branches  traced,  and  the  period  of  the  introduction 
of  these  chronicled  for  the  benefit  of  future  historians  of  arts 
and  manofactures.  This  he  has  attempted  to  do«  The  sucoess 
with  which  this  has  been  accomplishea  he  leayes  to  the  reader. 
Even  if  hehassuccc<  1  1  in  arriving  only  at  approximate  results, 
he  will  feel  satisfied,  and  the  time  consumed  in  collecting  the 
information  will  not  have  been  lost.  If,  at  times,  opinions  have 
been  expressed  stronjirly,  tliey  have  Rrisen  from  experience 
gathered  over  a  number  of  years,  in  which  he  has  been  directly 
or  indirectly  connected  with  the  trades  described.  Edmund 
Borke,  who  gave  Birmingham  the  name  of  the  "  Toyshop  of 
Europe/^  said  on  one  occasion,  ^'  I  approach  the  institnttoos  of 
my  country  not  with  the  desire  to  break  down,  Init  rather  to 
substitute  something  which  is  good  for  what  is  bad,  and  thus 
to  strengthen  and  build  them  up  to  a  greater  extent  than  at 
present."  With  similar  feelings  the  writer  has  approached  the 
brass  trade.  If  he  has  pointed  out  wants  and  defects,  it  is  that 
these  may  be  supplied  and  remedied ;  from  the  love  ho  bears 
to  it,  if  he  has  inoicated  future  results,  it  is  because  he  believes 
tiiat  snch  will  be  attained.  The  period  is  fast  approaching 
when  scientific  research  will  be  valued  and  appreciated  in 
manufactures  much  more  than  it  is  at  present,  and  he  who  will 
avail  himself  of  the  results  will  in  proportion  be  more  successful. 
^J'he  f\ituro  progresii  of  the  numuiaetures  in  brass  is  dependent 
on  a  larger  employment  ot"  mechanical  appliances  and  chemical 
and  metallurgical  knowledge.  If,  as  regards  the  large  pro- 
portion of  female  and  juvenile  labour  employed^  he  has  also 
expressed  himself  strongly,  it  is  because  he  believes  that 
such  is  calculated  to  operate  locally,  socially,  and  nationally, 
in  morally  and  physically  restraining  alike  the  mental  and 
physical  development  of  the  youn gt,  and  in  preventing  the 
destruction  of  the  social  homo-comforts  of  man  by  reducing 
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'Womaor  from  a  helpmate  to  man  and  placing  her  in  a  sphere 
•of  labour  for  which  she  nerer  waa  intended.   Where  he  has 
recorded  inventions  or  improvements  he  haSj  as  far  as  possible, 

piven  the  merit  of  these  to  the  original  inventor  or  improver ; 
and.  he  considers  the  large  anjount  of  prosperity  and  the 
present  great  extension  of  the  trade  and  manutacturo  of  brass 
is  in  no  slight  degree  to  bo  attributed  to  the  total  absence  of 
trade  societies  and  of  strikes.  This  has  consoUdated  the  trade 
irith  no  sacrifice  of  comfort  on  the  part  of  the  workmen.  In 
all  ha  has  done,  howeyer,  he  has  sought  only  the  elevation  of 
the  manafiftctnre  which  he  has'  reported  upon,  and  its  future 
advsDcement. 

It  remains  now  for  him  to  mention  gratefully  the  assistance 
given  him  in  enabling  him  to  produce  this  report;  and  he 
jickiiuwleJges  that  to  M.  P.  W.  Boiiltou,  Escp^  of  Tew  l^ark, 
Oxiordshiie,  descendant  of  the  truly  great  Matthew  Boukun,  and 
to  Samael  Smiles,  Esq.,  Anthor  of  "  Self  Help/'  The  Lives 
of  the  EDgineers/'  ana  of  Bonlton  and  Watt/'  he  is  indebted 
for  the  history  of  the  Birmingham  Brass  and  Spelter  Company  ; 
to  the  proprietors  of  Ari^ 8  Birmingham  Gotzette  for  information 
received  by  the  examination  of  early  volumes  C)f  that  paper; 
and  to  Dr.  Percy's  admirable  work  on  Metal! nro-y  for  the 
early  cost  at  which  brass  was  made;  to  J.  D.  VV  e^stou,  Ksq., 
of  Bristol,  and  W.  H.  Keates,  Esq.,  of  Liverpool,  for  the 
histories  of  the  brass  manufactures  in  Bristol  and  Cheadle ; 
to  Daniel  J.  Fleetwood,  Esq.,  for  his  estimates  of  the  metal 
consumed  in  the  brass  mannfactmres  of  this  town ;  to  Mr. 
Crosbie  (formerly  of  Messrs.  Alston  and  Green's)  for  informa- 
tion respecting  the  solid  brass  tube  taade  j  and  to  other 
gentlemen,  whose  names  he  is  not  permitted  to  state,  his 
thanks  are  also  due.  The  thirty-two  manufacturers  who 
promptly  responded  to  the  circular  of  the  Local  Lidustrial 
Cummittee  are  also  entitled  to  his  thanks,  it  is  to  be  hoped 
respecting  those  who  did  not  reply,  whether  from  want  of  time  or 
from  other  motives  (the  "Overtaxed  Manufacturer included), 
that  the  pubhcation  of  this  report  will  show  that  the  histoiy 
and  elevation  of  their  manufactures  was  the  only  end  sought. 
Those  who  dcchned  from  motives  of  trade  secresy  may  be  told, 
that  if  they  had  sent  in  returns  no  advantage  could  have  been 
taken  for  other  than  the  purjioses  of  this  report,  as  the  returns 
were  seen  by  the  Chairman  only^  who  gave  the  present  writer 
aggregate  results  without  the  names  of  any  of  the  manufacturers 
who  imtde  the  returns,  and  thus  the  "  Assessor  of  Taxes''  was 
not  enlightened  thereby. 
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S resent  raanufactnrers  of  brass  g^ods  are  repmeated  bf  their 
eeoendants,  and  the  artisans  who  throng  the  huej  workshops 
are  replaced  by  others — whon  the  ha:nd  which  irieldB  the  pen 
with  which  this  is  written  shall  be  at  rest  for  ever — this  report 
may  be  read  and  referred  to,  and  may  be  regHi  ded  as  a  trnthfal 
history  of  the  rise,  progressj  position,  and  extent  of  the  local 
industry  in  BfMt  at  Hie  period  of  the  Meeting  of  the  BriMi 
ABeoeiatien  in  Birmingliaii,  in  the  year  A.Dv  186(^« 
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Fkom  the  earliest  times  tliere  is  little  doubt  but  that  the  smitlis 
of  Birmingham  were  renowned  for  the  production  of  swords 
and  pikes,  but  it  was  not  till  the  elose  of  the  17th  century  that 
wo  Lsam,  from  the  often  quoted  Air.  Hutton,  that  William  III., 
at  tlie  suggestion  oC  Sir  Bichaird  Newdegatc^  at  that  time  uuo 
of  the  membm  for  Warwicksliira,  employed  oertaift  maiiit. 
fiutarere  of  the  town  to  supply  a  ^njuktity  of  arms  for  the 
Government  service.  The  commissioii  was  satisfactorily 
executed,  and,  from  that  day  to  the  present,  the  tmde  has 
increased  until  it  has  ber  omo  oue  of  the  most  important 
industries  of  the  town.  Macauiay,  in  his  "History  of  Eugland/' 
bLates  that  in  1685  the  population  of  Birmingham  was  only  four 
thousand,  and  at  that  day  nobody  had  heard  of  Birminghani 
un&  IViiviovB  to  this  tune  England  had  obtained  bar  auppUefl 
from,  the  Continent,  donbtleas  chiefly  from  Liege.  The  gun- 
makers  of  Liige  claim  for  their  city  the  honour  of  being  the  ' 
most  ancient  seat  of  this  manufacture.  It  is  stated  that  in  tha 
principality  of  Liege  it  dates  from  the  middle  of  the  fourteenth 
century,  when  cnnnon,  or  as  they  were  then  called  *'  boni bards," 
were  first  introducyd.  Portable  arms  wert  ,  of  course,  of  much 
later  introduction.  Previous  to  that  dale  Liege  had  been 
celebrated  as  far  back  as  the  days  of  the  Crusades  for  the. 
mannfactore  of  deibnaive  armonr^  beeidea  catlaeses,,  daggers^ 
axes,  glaires^  apean,  lances,  poic^nard^  &c. 

Gunpowdiar  was  first  known  in  India  and  China,  and  waa 
nrobably  conveyed  to  Europe  on  the  return  of  the  Croaadera. 
I^oger  Bacon,  in  his  worics  published  in  1267,  describes  its 
ingredients,  and  suggests  that  it  might  be  applied  to  the 
destmrtion  of  an  army  or  city.  The  composition  described 
by  him  differs  but  very  little  from  thai  m  use  at  the  prtjaent 
day  either  in  the  ingredients  or  in  the  proportions. 

The  earliest  use  of  gunpowder  for  aggressive  purposes  was 
in  the  form  of  Greek  &e,  of  whioh  the  hrst  mention  is  mada 
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in  668,  altlioagh  tbe  Chinefle,  at  an  earlier  period,  had 

applied  it  to  the  blasting  of  rocks.    In  the  oomposition  of 

Ureek  fire  pitch  and  naphtha  were  also  omplojed. 

It  is  not  till  lo27,  in  the  reign  of  Edward  TTI.,  that  we 
•  hoar  of  the  use  of  cunnon,  in  which  year  he  employed  them 
in  his  first  campaign  against  the  Scotf^.  At  first  they  were 
formed  of  a  tube  of  iron,  strengthened  by  large  iron  rings, 
which  being  driven  on  while  red  hot  formed  by  contraction  a 
gun  of  great  strength.  It  is  not  a  little  remarkable  that  the 
leading  inventors  of  the  present  day  shonld  have  come  back 
to  preci<^ely  the  same  method  of  building  up  their  monster 
^ns.  The  P'rench  first  became  nrT|nMinted  with  cannon  when 
they  were  used  a^painst  them  by  the  Engiiah  at  the  battle  of 
Creasy  in  131-6. 

Bolts  and  cjuarrels  were  shot  from  cannon  in  the  reign  of 
Henry  Y.  (1413.)  Hiese  were  sacoeeded  hj  stones.  The 
aim  appears  to  have  been  to  make  the  gnns  as  large  as 
possible,  and  we  hear  of  masses  of  stones  being  thrown  from 
them  weigliing  as  much  as  l,2001b8.;  each  gnns  could,  however^ 
be  fired  orily  throe  or  fonr  times  a  day.  As;  knowledge 
increased,  .nij)rovemeiits  were  made,  and  the  size  of  the 
cannon  was  reduced  so  as  to  admit  of  casting  them  in  iron 
and  bronze  to  receive  iron  bullets,  which  were  first  used  in 
England  in  1550. 

Meanwhile  hand. guns  had  been  introdneed.  Thej  were 
brought  to  England  by  Edward  IT.,  when  he  landed  at 
Ravenspur,  in  1471,  bringing  with  him  300  Flemings,  armed 
with  hand-gnnp.  This  invention  dates  30  or  40  years  eariier, 
and  is  attributr  fl  t  j  the  Germans. 

At  first  the  gun  was  a  simple  barrel,  with  an  uncovered 
touch-hole  at  the  top,  mounted  upon  a  straight  stock,  and  w  as 
fired  from  a  rest  hy  means  of  a  match;  a  few  years  afterwards 
the  stock  was  bent,  and  this  was  i^ortly  followed  by  the 
introdaction  of  the  match-lock. 

The  accidents  occasioned  by  carrying  lighted  matches  in 
n3ar  contact  with  gnnpowder,  naturally  led  to  the  attempt  to 
produce  fire  at  the  moiiient  it  was  ro'niired.  Tliis  was 
not  an  easy  undertaking  with  the  limited  knowledge  at  the 
disposal  of  our  ancestors.  'J'he  earliest  attempt  was  made 
with  a  piece  of  pyrites,  fixed  opposite  to  the  touch -hole. 
It  required  to  be  robbed  with  a  file,  chained  to  the  gun,  until 
sparks  were  elicited  suflBcien*^^  to  fire  the  powder. 

This  was  a  step  towards  the  invention  of  the  wheel-lock, 
which  is  supposed  to  be  of  Italian  origin,  inTented  about  the 
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time  of  Henrj  Vill.«  and  oontinned  in  nse  nnttl  tlie  reiffn  of 
ClmrleB  II.,  a  period  of  a  centDiy  and  a  half.   In  the  wheel- 

lock,  the  file  last  spoken  of  is  sabstituted  by  a  small  grooved 
steel  wheelj  to  the  axis  of  which  a  powerful  spring  is  attached. 

This,  bcinpr  wonnd  up  by  a  key,  is  retained  in  its  position 
by  a  spring  ciitcli,  connected  v.Hth  tho  tnprg'or.  On  ]mlling 
the  trie-jTcr  the  wheel  is  diseiiLrnged,  ami  spinning  round 
in  contact  with  the  pyrites  produces  tfxo  required  stream  of 
sparks. 

Daring  these  periods  but  little  alteration  was  prodnced  in 
the  art  of  war  by  the  application  of  gunpowder.  The  great 
expense  and  difficulty  of  procuring  it^  added  to  the  extreme 
awkwardness  of  the  guns,  both  large  and  small^  account  for 
the  preference  pfiven  to  the  old  appliances.  Accordingly  we 
find,  so  late  as  the  time  of  ElizaV)eth,  that  the  strength  of  our 
annios  consisted  in  urchers.  In  consequence,  however,  of  the 
alarm  created  by  the  introduction  of  iirearms,  the  men-at-arms 
at  thia  period  were  so  loaded  with  defensive  clothings  that 
James  when  speaking  in  praise  of  annoor^  remarked  that 
it  not  only  protected  tne  wearer  but  prerented  him  doing 
iiynry  to  others. 

The  Pi.stol,  according  to  Sir  James  Turner,  was  invented 
at  Pistoja,  in  Tuscany,  by  Camillo  V'itelli,  in  the  reigu  of 
Henry  Vlll.  M.  de  la  Noue  says,  "  the  Keiters  tirst  brought 
pistols  into  general  use,  which  are  very  dangerous  when 
properly  managed.  These  Reiters,  or  more  properly  Bitters, 
were  the  German  Cavalry,  who  gave  snch  ascendancy  to  the 
pistol  as  to  occasion  in  France,  and  snbseqnently  in  England^ 
the  disuse  of  the  lance.'' 

Bayonets  were  first  made  in  1640,  at  Bayonne,  whence 
they  take  their  name.  The  earliest  weapons  of  this  class  were 
simply  poio^nards,  with  wooden  luindles  made  to  fit  the  bore 
of  the  yiin.  Siil)s«'f|!iently  a  sucket  was  added,  bv  which  it 
was  lixt  d  on  the  muzzle,  lu  this  way  the  French  u^ed  it,  iu 
the  reign  of  William  III.,  to  the  astonishment  of  the  25th 
Begiment  of  Foot,  on  whom  they  poured  a  volley  while  halting 
in  their  charge. 

The  flint  lock  is  said  to  be  of  Dutch  origin  ;  by  some  the 
invention  is  claimed  for  France.  It  was  invented  in  the  reign 
of  Charles  II.,  and  was  generally  adopted  in  the  c  nrly  part  of 
the  reign  of  William  III.,  about  1692,  since  which  tnne  it  has 
continued  in  use,  with  very  little  essential  alteration,  until 
within  the  last  twenty-five  years.  During  that  period,  how- 
ever, it  had  been  constructed  in  a  variety  of  forms. 
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We  now  comtt  to  one  of  tlie  mosfc  important  cbtnges  9f9t 

effected  in  firearms — the  application  of  fulminating  powder* 
Various  compositions  of  this  kind  had  lonnr  hpon  known  to 
chemists,  but  no  one  ftp{)ears  to  have  thought  of  applying  them 
to  the  ignitioa  of  gunpowder  till  the  Rev.  Mr.  Forsyth  obtained 
a  patent  in  1 807.  The  medumical  means  by  which  he  applied 
the  use  of  the  powder  were  not  snooessfnl,  nor  did  he  enoceed' 
in  miking  any  inq>roTOment  during  the  whole  term  of  hi» 
patent.  The  gunmakers  were  all  sensible  that  they  were  pnt- 
on  the  right  track,  and  many  attempts  were  made  to  give  prac- 
tiVal  effect  to  the  invention.  This  was  finally  and  effectually" 
accom])lished  by  tlie  introduction  of  the  copper  cap  in  1816. 
The  name  of  its  inventor  is  not  known ;  no  patent  was  taken 
out,  as  that  of  Mr.  Forsyth  was  in  force  at  the  time.  Mr. 
Joseph  Egg  is  said  to  have  been  the  first  to  tntrodnce  it. 

The  peroossion  cap  has  now  held  its  grovnd  for  fif^  7«sn, 
with  little  or  no  ehange.  At  the  ])rescnt  moment  it  is  in 
danger  of  beinpf  superseded,  as  breech-loading  with  earfcndgea> 
carrying  their  own  ignitif»n  is  fast  taking  its  place. 

The  percussion  priucipie  hrst  introduced  in  1807,  mad© 
practicable,  although  perhaps  not  perfected  in  1816^  was  not 
used  in  the  English  militwy  service  till  1839. 

The  French  did  not  more  &ster  than  we  did;  Ibritwaa* 
not  till  1840  that  a  grant  was  made  by  their  Gownment  for 
altering  700,000  flint  to  percussion  gnns. 

Our  attention  has  hitherto  been  dii-ected  to  improvements 
having  for  their  object  the  best  inode  of  dischartjino-  the  gun  ; 
we  now  come  to  speak  of  tliose  which  relate  t..  its  at  uracy  as 
a  weapon  of  precision.  The  use  of  rifled  barrels  is  by  no 
means  a  modem  invention.  Barrels  were  first  grooved  by  the 
(Jermans  at  the  dose  of  the  fifteenth  century.  The  name  of 
Gbspard  ZoUner,  of  yienna>  is  handed  down  as  having  made 
one  of  the  earUest  specimenB.  At  first  the  grooves  were 
straight,  the  object  being-  probably  to  diminish  the  friction  of 
the  bullet.  In  1G20,  Koster,  of  Xuremburg,  gave  a  spiral 
direction  to  the  grooves,  with  a  view  of  giving  the  ball  a 
rotary  motion.  The  nlie  was  soon  introduced  into  the  mili- 
tary service^  as  we  find  the  Poles  shortly  afterwards  midcing 
use  of  tiiem  for  the  defence  of  ramparts;  and  during  the  suc- 
ceeding century  several  of  the  Continental  powers  armed  some 
of  their  soldiers  with  them,  but  it  was  not  till  1794,  during  the 
American  War,  that  they  were  introduced  into  the  English 
service.  Tho  extreme  ditlirultv  of  loadinor  the  rifle,  when  the 
ball^  encaiied  m  a  patch  of  leather,  had  to  be  dhveu  into  the« 
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barrel  with  great  force^  prevented  its  extended  nse,  until  within 
the  last  fifteen  years,  when  the  difficulty  referred  to  was  over- 
come by  the  snbstitution  of  bullets  which  expand  in  firing,  and 
which  consequently  do  not  require  to  fit  the  1>nrro1  clr>Holy  in 
loading.  This  is  the  system  adopted  in  the  Eiitield  ritio  now 
in  use  in  the  English  service.  A  short  re^ncw  of  the  progres- 
sive steps  which  have  led  to  this  improvement  may  not  be  un- 
interesting. So  for  back  as  1826^  M.  Delvigne,  a  French 
officer^  proposed  to  use  a  loosely  fitting  spherical  ball,  which, 
while  in  tiie  barrel,  ahonld  be  swelled  out  by  a  few  blows  with 
the  ramrod.  The  result  was  not  satisfoctoiy,  the  ball  was 
beaten  into  an  irreg-iilar  form,  and  accnrnoy  of  flight  was  de- 
stroyed. This  led,  however,  to  further  experiments  in  the  same 
dirertioTi.     In  Mr.  Greener,  of  Birmingham,  suggested 

an  expansive  bullet.  He  constructed  a  ball  of  lead  with  an 
opening  into  which  a  plug  of  some  harder  metal  was  driven  by 
the  explosion  of  the  powder  so  as  to  expand  it ;  in  this  casd 
also  a  prcjectile  of  irregalar  form  was  the  result.  Meanwhile 
the  French  were  not  ime.  In  1844,  Colonel  Thonvenin  pro* 
duced  the  well-known  carbine  of  the  Chassenrs  of  Vincennes, 
called  rIso  the  carabine-iV-tige,  in  which  a  steel  pin,  or  tigo,  is 
placed  at  the  bottom  of  the  barrel,  of  sufficient  length  to  stand 
above  the  powder;  on  this  the  projectile,  to  which  an  elonp-ated 
form  had  been  now  given,  was  expanded  by  a  tew  biuai  t  blows 
of  the  ramrod.  This  arm  proved  practicallj  serviceable,  thd 
range  and  accuracy  accomplished  by  it  far  exceeded  what  had 
been  hitherto  attained.  In  ]84i9.  Captain  Hini^  effected  the 
further  improyement  which  has  made  the  rifle  what,  in  its 
c^«ertinl  points,  it  now  is.  He  removed  the  tige,  which  on 
many  rounds  was  found  oV)jectionable,  :ind,  for  the  bullet 
previously  used,  he  substituted  one  hollow  at  the  back  ; 
its  expansion  is  accomplished  by  the  explosion.  Captam 
Mini^  placed  an  iron  cap  in  the  hollow  with  a  view  of 
assisting  the  expansion ;  the  use  of  this  has  sinoe  been 
abandoned.  In  the  English  service  a  plug  of  box  wood  is 
substituted. 

It  was  at  this  period  that  our  Government  first  gave  their 
serious  attention  to  this  arm,  and  in  1851  it  was  introduced 
into  our  service.  The  first  rifle  was  found  too  heavy,  and  iu 
IHb'S  a  committee  of  military  officers,  appointed  by  Lord 
Hardinge  (at  tliat  Lime  Secretary  of  State  for  War),  was 
instructed  to  devise  a  more  suitable  model — the  rifle  now  in 
use  throughout  the  English  service,  known  as  the  Enfield 
rifle,  being  the  result  of  that  enquiry. 
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Subseqnoiir  mveutors,  at  the  liead  of  whom  stands  3fr. 
Whitwortlij  have  directed  their  attention  to  obtaining  increased 
range  and  greater  accuracy  by  means  of  improvements  in  the 
form  and  <£ai«ctor  of  the  rifling,  and  also  in  the  ainmnmtiozi. 
■The  great  socceBS  attained  by  Mr.  Wbitworth  is  well  known, 
find  his  system  will  be  found  more  or  less  embodied  in  the 
greater  number  of  the  recent  improvements  wlvicli  have  suc- 
ceeded his.  It  has  now  been  decided  that  in  future  the 
English  array  shall  be  provided  with  breech-loading  guns. 
At  present  no  one  system  has  been  absolutely  selected  aa  the 
best,  and  an  ample  field  is  therefore  open  to  inventors. 

It  should  he  mentioned,  howerer,  that  the  1;>reech4oader 
of  Mr,  WesUily  Bichards  hhB  now  for  some  time  been  in  use 
in  the  service,  on  an  experimental  scale,  and  has  been  tested 
in  the  field,  both  in  China  and  in  New  Zealand.  The  expe- 
rience thus  gained  of  this  arm  has  iTulucod  the  Government  to 
extend  its  use,  and  at  the  present  time  a  large  number  for  the 
cavalry  service  is  being  mauufactui*ed  by  Mr,  Richards^  and 
»t  Enfield. 

In  1861,  a  thonsand  breeoh«loaditig  carbines  were  made  in 
Birminghsni  for  our  cavaLy,  on  Terry's  principle.  The  expe« 
rience  of  this  arm  has  ilot  led  to  a  i^ote  exttoded  ose  of  it  in 

English  service. 

The  position  in  which  the  qtiestion  now  stanr!?  will  be 
gathered  from  the  following  concluding  remarks,  taken  from 
the  Report  of  the  Committee  (March  14,  1865)  appointed  by 
Government,  on  the  trials  at  Woolwich  of  Enfield  rifies  con* 
mted  to  breech  loaders. 

The  Beport,  after  speaking  of  the  obyions  disadvmntagea 
which  a  breech-loader  requiring  n  cap  presents^  when  con* 
tranted  with  one  adapted  iar  a  cartndge  cairying  its  own 
ignition,  proceeds  to  ssgy  i — 

Tlie  Committealum  now  vMjpeotlUly  to  nAmdt  fbeir  oiiwmAioiii  <m  tk* 
vliole  quMtioa. 

The  vltiniate  armariimit  of  the  infantry  with  breeo!i«1<Mdlngr  wmpons  is 

(lotermined  Tipoii.  Tt  would  bf<  doiii^  at  a  conipurnt  ivoly  Hiimll  cost  by  convoi-sloii ; 
bat  it  is  now  well  known  that  the  calibre,  twist,  and  form  of  rifling  of  the  * '  Enfield  " 
li  not  the  BHMt  fcvonrable  ftnr  Unto  ehootin^,  and  it  fe  qnite  certain  that  no  oon. 
vertcvl  arms  can  pos.^sH  the  precision  which  will  bo  ca.«ily  attained  iu  a  new 
breech-loader  of  smaller  gauge  and  quicker  twist.  Nor  will  the  soldier  be  able 
to  oany  that  Inoreased  qaantitj  of  ammimition  which  la  so  iednhle,  wHhont  % 
Mdnction  of  calibre. 

If,  under  the«6  droamatances,  and  notwithstanding  the  great  ootlaj  whiol^ 
will  attend  it,  the  Ooventment  aAere  to  the  decision  to  intmonoe  a  new-  small- 
bore breech-loader,  as  soon  aa  there  is  a  pattern  ready,  the  Committee  do  not 
think  it  desirable  to  proceed  at  present  with  oonyersion  on  a  large  scale ;  bat  aa 
there  are  purposes  which  may  be  i^iswefed  by  (hf  oo^Ta^ted  m  Mm 
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experience  to  he  acquired  hy  the  oonrersion  may  bare  some  bearing  on  the  larger 
tiaeatkm,  thof  reoemmend  tliat  Mr.  Snider  be  mooomgced  to  pursae  his  eacpmi. 

inents  hj  the  promise  that,  on  the  production  of  a  pattern  arm  which  shall  give 
latisiaction  to  the  Commiiiee,  1,000  mnaketA  (or  enough  to  arm  one  battalion) 
•hall  be  pUnsed  fai  his  bands  for  oonvenkm. 

Thr>  r  rtf'nBion  of  the  oporation  shonld  depend  upon  the  euccoBS  of  the 
experinieutfi  abont  to  be  entered  upon  with  the  new  small-bore  weapons,  the 

Cbabili^  of  their  earlf  introdnctioo,  and  the  reports  of  tba  battoJioB  or 
talioius,  to  which  Iho  converted  arms  may  1)f  issm  d. 
There  are  certain  circntnataoceB  in  which,  notwithstanding  all  the  inoonvcni- 
weeairkiolh  will  attmd  the  oo^eacistenoeof  mwltered  aRBflfOOBVerted  anna, 
Arms,  with  thoir  difforcu'  ammnnitions,  it  may  still  be  desirable  to  proceed  with 
(he  Qonveraion  on  the  ground  of  its  small  coat,  and  of  the  less  time  in  which  the 
«rms  oaabe  tttnwd  (At,  but  the  tioDiiiiittae  dk>  not  fbel  in  »  position  at  premii 
to  reflotmnewd  mA  «  nMMmm. 

J.  H.  LsrBOT, 
Brigadier.13eneral,  R.A.,  Preddent. 

Snider's  system  is  thus  described  in  the  Kcport : — 

This  is  a  new  cgrstem,  and  dispenses  with  the  nipple  and  peronssion  oa^ 
being  adapted  Ibr  a  oartrldge  oarrjing  ita-own  ignition. 

Tlie  method  of  conversion  is  ven,- simple.  Al)ont  two  inches  of  the  nfjpV 
pact  of  the  Enfield  barrel  are  cut  away  at  the  breoc^ ,  nnd  a  solid  breech  stopper 
WCHMng  flfdewsPfg  tm  a  hinge  is  plaeed  in  tbe  0])i  uiug  thns  made.  A  piston 
pMses  through  the  stopper,  and  when  the  breech  is  closed  one  end  of  it  receives 
the  blow  from  the  faanuMT,  and  tbe  otber  ooumoniioates  it  to  tbe  oentre«f  tbs 
cartridge  and  firea  it. 

There  is  an  mtnmgmmA  fiv  wiAdmring  ilis  old  wtrldgs  OMSB«IUr  sack 
^Bsobarge^ 

Sporting  guns,  on  il&e  breech-loading  principle,  are  m  very 
genera!  use,  and  there  are  many  systems  which  offer  all  the 

edvflntRg-es  desired.  The  production  <'f  nn  arm  suitable  for 
miiirary  use  is  attended  with  much  greater  ditHculty,  Poiuts 
have  to  be  considered  which  in  a  sporting  gun  are  compara- 
tively unimportant.  It  is  indispeusablt}  that  the  arm  should 
be  safe,  certain  of  actbn,  strong,  and  durable,  and  tiiis^  under 
«]!  conditions  of  dimttte,  and  ezposore  to  eveiy  Irind  of  weatbei^ 
Uie  cartridges  must  possess  tibo  same  qualities  in  order  that 
they  maj  be  fitted  tor  conveyance  to  distant  ports,  without 
fear  of  accident^  or  injury  by  damp  or  breakage  ;  and  as  it  is 
now  generally  considered  tbat  the  cartridge  should  rnrry  its 
own  priming,  in  ord^r  that  the  capping  may  be  dispensed 
with,  tliese  conditions  are  not  so  easy  of  accomplishment  as 
may  at  first  sight  appear. 

ST8T1H  OF  lUmrVACTUBI. 

Having  now  slightly  sketclied  the  history  of  guns  from 
their  introduction  to  the  present  date,  we  proceed  to  speak  of 
the  manufacture  as  conducted  in  this  town. 
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The  manufacture  of  the  various  parts  of  the  gun,  as  barrel, 
lock,  &c.,  are  distinct  trades.  Tliese  several  parts  are  collected 
by  the  manui'acturer,  known  as  the  gunmaker,  and  by  him  are 
set  up. 

l/ke  cluef  brandies  are  as  follow  :^  Stocky  barrel^  lock, 
fnmitnre,  and  oddwork  making ;  and  for  military  guns  there 
are  in  addition, — bayonet,  sight,  and  rammer  making.  The 
stocks  are  of  two  kinds,  beech-wood  and  walnut.  The  former 
is  employed  for  African  markets,  and  for  the  lower  deseriptiou 
of  sporting  guns;  its  liabihty  to  expand  and  shrink  with 
changes  of  the  atmosphere  uiifits  it  lor  any  but  guns  of  the 
cheapest  description. 

The  stocks  are  brought  to  Birmingham,  cut  from  the 
plank  into  the  form  of  the  gun.  Beech-stocks  are  grown  in 
this  country,  chiefly  in  Gloucestershire  and  Herefordshire* 
Walnut-wood  is  free  from  the  objection  to  which  beech  is 
liable ;  ash  and  ma])1e  are  occasionally  used,  but  they  are  very 
ditticult  to  work.  Walnut  storks  are,  with  few  exceptions, 
imported  from  Italy  and  Gennaiiy.  One  Birmingham  con- 
tractor, to  meet  the  demand  occasioned  by  the  Crimean  war, 
established  sawing  mills  in  Turin,  and  since  that  period  has 
converted  into  gun  stocks  nearly  one  hundred  thousand 
walnut  trees.  He  has  left  but  few  sound  imeB  standing  in  the 
district  in  which  he  carried  on  his  operations.  The  greater 
part  of  the  supply  was  obtained  in  Piedmont,  and  smaller 
quantities  from  Ferrara,  Bologna,  and  Modena.  It  is  found 
that  the  timber  grown  in  the  plains  is  superior  to  that  in  the 
mountainous  districts,  the  former  being  tougher  and  closer 
grained.  An  aTerage-BiJsed  tree  yields  about  thirty  gun 
stocks ;  those  cut  from  the  heart  of  the  tree  are  the  most 
valued,  and  are  used  for  first-class  military  arms  and  the 
best  sporting  guns;  about  one  stock  in  five  or  six  can  be 
obtained  "  all  heart,"  the  remainder  are  "  sap  and  heart,"  and 
"  sap." 

Barrel  making  is  quite  a  distinct  trade.  For  the  manu- 
facture of  military  barrels,  a  somewhat  large  plant  of  rolling, 
boring,  and  grinding  machinery  is  required.  No  barrels  are 
made  in  England,  except  in  Birmingham,  and  its  immediate 

neighbourhood. 

Military  barrels  are  made,  in  the  first  stage,  by  the  process 
of  rolling.  A  slab  of  iron  \  'l  x  5^  inches,  and  \  inch  thick,  ia 
hrst  turned  iu  a  pair  of  grooved  rolls,  until  the  edges  meet. 
It  is  then  brought  to  a  welding  heat  and  clo^^ed  lu  a  third 
groove  of  the  roll.    It  is  subsequently  healed  again,  and 
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passed  through  a  snccessioiL  of  grooyes  on  a  mandril^  until  the 
12-uich  tube  is  drawn  out  to  the  required  length  of  about 
40  inches. 

Tlio  invention  of  making  gun  barrels  hj  means  of  grooved 
rolls  is  due  to  a  Birmingham  manufacturer  of  the  name  of 
Osborne.  It  Wcvs  on  the  occasion  of  strike  of  the  barrel 
welders  that  he  was  led  to  make  the  ex})eriment.  He  was  not 
allowed  to  introduce  his  system  witLout , opposition,  for  no 
sooner  were  his  rolls  set  to  work  than  twelve  hundred  barrel 
welders,  each  armed  with  hia  forge  hammer,  proceeded  to  the 
private  residence  of  Mr.  Osborne,  in  the  Stratford  Boad> 
threatening  its  destmction.  The  military  were  called  out 
before  the  disturbance  could  be  quelled,  and  for  many  days 
afterwards  a  guard  was  placed  over  the  mill  in  which  the  work 
was  carried  on. 

The  iron  of  which  military  barrels  are  made  is  specially 
prepared  for  the  purpose,  with  the  ntmoiit  care,  in  order  to 
obtain  a  quality  whioh  shall  possess  great  strength,  shall  be 

Serfectly  homogeneous,  and  entirely  free,  when  worked,  from 
aws  or  specks.    The  cost  of  this  iron  is,  at  Uie  present  time^- 
nearly  three-fold  that  of  ordinary  bar  iron. 

Evidence  of  the  suitability  of  this  material  to  the  purpose 
i8  given  in  the  fact  that  the  number  of  barrels  made  for  the 
English  service,  which  burat  in  proof,  is  found  not  to  exceed 
two  barrels  in  a  thousand  a  g-reater  number  than  this  is, 
however,  rejected  for  flaws,  as  a  barrel  is  coudcmued  as  unfit 
for  service,  if  a  speck,  discemable  only  to  the  practised  eye  of 
an  expert,  is  found  on  any  part  of  the  bam(  either  outside 
or  inside. 

The  difficulty  of  obtaining  in  other  countries  iron  of  this 
high  qnality,  has  led  to  tlie  use  of  steel  for  rifle  barrels;  this 
is  the  case  at  the  present  timr  in  America,  Austria,  and  Prussia. 
The  subject  is  under  consideration  in  England,  as  steel,  in 
addiLiun  to  being  equally  free  from  flaws  as  our  iron,  is  harder, 
and  a  rifle  barrel  made  of  it  is  less  liable  to  injury  from  a  fall 
or  blow;  this  is  an  important  consideration  when  it  is  borne 
in  mind  that  the  slightest  indentation  or  bend  in  tlie  barrel 
will  spoil  the  accuracy  of  the  shooting. 

When  steel  is  used  the  process  of  manufacture  is  some- 
what ditfercnt ;  a  solid  bar  of  steel  is  tilted  to  the  required 
size,  and  the  bore  afterwards  drilled  out. 

The  process  of  rolling  is  also  employed  for  the  common 
barrels,  used  in  the  manufacture  of  plieap  spoiting  guns,  aud 
African,  muskets*   For  sudi  barrels  a  low  quahty  ui  ixvu  IS 
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used,  and  they  can  bo  produced  voiy  clioai^ly.  Barrels  for  the 
better  kinds  of  sporting  ^uns  are  forged  by  hand  on  the  anvil. 
They  are  twisted  in  various  ways  known  as  ''plain  twist/' 
''stub  twist/'  and  Damaacos/'  Ac.  Twisted  barrels  are 
made  by  winding  on  a  mandril  a  band  of  iron  which  is  after- 
wards welded  on  an  anvil ;  the  pattern  or  fignre  of  the  iron 
is  bron^i^ht  out  by  tho  application  of  aids  in  tho  procpss  known 
as  browning".  Tho  plain  iron  barrels  of  common  guns  are 
stained  to  imitate  the  ])attprn  of  tho  twist. 

Gun  Locks  are  made  in  Bumingham,  and,  on  a  still  larger 
scale,  in  the  neighbouring  towns  of  Darlaston  and  Wednesbury. 
One  maker  (Joseph  Brasier),  whose  work  attained  tbe  higbest 
celebrity,  until  recently  carrit  d  on  the  manufacture  at  WSrer- 
bampton.  He  is  now  dead,  and  the  works  are  no  longer 
Ctmtmned. 

Till  within  the  last  fevr  yi  nrs  locks  were  entirely  the  pro- 
duction of  hand  labour,  the  several  parts  were  forged  on  the 
anvil  by  men  whose  wonderful  skill  became  proverbial.  They 
were  aflerwards  put  together  by  filers,  to  be  finished  by 
^e  polisher  and  liardener.  At  the  present  time  the  steam 
hammer  and  stamp  are  superseding  the  forge^  and  milling 
machineiy  is  doing  mndi  of  the  filer's  work,  but  in  no  case^ 
cren  when  machinery  is  carried  to  tho  highest  perfection,  can 
the  tiler  be  dispensed  with;  the  locks  cannot  be  put  together 
until  all  the  limbs  have  passed  through  his  hands  to  receive 
the  final  adjustment. 

Furniture,  under  which  head  are  indttded  the  heel-plaiu, 
trigger-guard,  l^c,  is  made  either  of  brass  for  military  guns, 
or  of  cast  iron  for  common  sporting  g^us,  or  forged  iron  for 
the  better  qualities,  all  of  which  have  to  be  filed  and  polished, 
and  in  the  cnso  of  iron  furnitin-p  if  h:\^.  also  to  be  blued  OP 
hardened,    llii^  trade  is  carried  on  m  iiirmiugliam. 

The  Odd\vt.i!k,  cfuisisting  of  s.  lows,  pins,  swivels,  &c.,  is 
produced  in  Bumrngkain  by  manufacturers  who  make  •also 
sundry  implements  connected  with  the  trade,  snch  as  turn- 
screws,  nipple  keys,  lock  vices,  &c. 

The  bayonets  reanired  for  the  n  ilitaiy  trade  form  an 
important  branch.  Tiiey  are  made  in  Birmingham  and  West 
Bromwich ;  the  blades  are  of  steel  and  the  sockets  of  iron.'i' 

*  MorflUb  wiltiag  in  \&y2,  states  th»t  "  previmta  to  maMag  iwords  for  the  (mblic  OM, 
BlrmSneb«m  wa*  oei«bi«t«<l  Tor  iti  baaronetoi  Ch0  first  Oovenmient  contrMt  tar  Uio  forra«r 
WM  gfytm  ta  th»  Um  Itr. Dhwm,  61  9nme  Rtll»  and  the  late  Mr.  Herrq^ ;  and  both  thne 
ImpoTtt&t  vUeiw  are  now,  ahuort  Mfilonivoly,  iiapplieU  rrora  hence,  to  the  irreat  emolument 
«f  &M  town  woA  of  the  pubUe j  tor  ths  blade*  of  BirmmKham,  like  the  he&rta  of  British  war- 
«foc% wm»MML"^  IMtf •  SIsMah  or  BtentasbMft  la  Fntt's  " Banm  Omt,** 
Moe.— Bftiira. 
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The  required  form  i3  given  to  the  blades  either  by  forging 
or  hy  roUing  with  groored  folia;  thef  ftre  afterwards 
gromidy  poliaEdd,  and  hardenedy  and  thtt  aodtet  filed  and 

Snished. 

The  sword  bayonet,  which  has  been  largely  adopted^  ht 
genoral^v  produced  by  the  same  manufaetnrf*rH. 

iScablj  ir  I  raakinry  is  a  distinct  branch;  scabbards  are  of 
two  kinds,  steel  and  leather. 

The  sight  required  for  the  present  military  rMe  Calls  for 
high  skill  in  its  prodttction.  It  is  made^  as  in  the  case  of  lock8^ 
by  stamping,  muling,  and  filing.  The  mamiftctiire  is  a  bnuxdi  * 
wiiieh  asaaUy  aocompaoies  look  making,  as  it  employs  the  same 
class  of  hands. 

Military  rammors,  which  are  of  steel,  require  machinery* 
for  rolling,  grinding,  and  polishing.    They  are  made  in  Bir- 
mingham and  West  Bromwich  by  mannfoctnrers  who  combine 
with  it  other  branches  of  the  trade^  as  bayonet  and  implement 
making. 

On  reference  to  the  Direetoiy  of  the  present  year  we  find 
$99  names  of  mannfactnrere  engaged  in  the  4ifo6nt  branchea 
of  the  trade.   Am.ong  these  are  enumerated 

Gun  makon  17-^ 

Barrel  mftktni  .  88 

Furiiitan>  makePt  ,       m       •  .23 

Look  makers  •      •  .      ,      .  2S 

Nipple  nmken  S 

Imp1«>nient  tnakerti  *       .       ,  01 

Case  makers     ,  .      •      .  .11 

Wadding  malnn  5 

Of  the  remainder  the  greater  number  are  makers  of  different 

minor  parts  of  the  gnn  Others  again  are  workmen,  sneh  as 
stockers,  fini>jhers,  engravers,  &c.  These  last  are  of  the  class 
who  are  outworkers,  employing  a  few  a^si&taots^  and  workings 
at  the  same  time,  for  dill'erent  mastt^rs. 

Gunmaking,  or  setting-up,  is  again  mttcli  snbdivided.  It 
ia  only  in  the  more  important  estahliEdunents  that  all  the 
branches  are  carried  on  on  the  premises  of  the  gunmaker. 
ICore  or  less,  oatworkers  are  engaged  in  erety  branch.  This 
system  makes  it  extremely  difficult  to  obtain  a  correct  estimate 
of  the  number  of  workmen  employed  in  thp  ti'ade.  Probably 
no  master  can  tell  how  many  hands  he  is  employing  at  any 
given  time,  and  the  number  varies,  from  month  to  month,  with 
the  demand.  About  ten  years  ago  an  endeavour  was  made  to 
ascertain  the  number  of  hands  employed,  and,  as  the  workmen 
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themselves  assisted  in  the  enquiiy,  it  was  at  the  Ume,  no- 

doubt,  a  tolerably  correct  estimate.  The  number  is  now 
larger,  and  probably  it  doets  not  represent  more  than  half  the 
number  called  into  requisition  by  the  American  demand  during 
the  war. 

The  foUowing  list  will  at  onoe  ahow  the  branches  into  which 
the  work  is  sabfiyided^  and  the  i^rozimate  nnniber  en^'aged 
in  earli, 

With  trifling  exceptions,  women  are  employed  only  in  one 
branch,  that  of  making-off/^  or  giving  the  final  sand-papering 
and  polish  to  the  stocks;  a  light  and  not  unsuitable  employ- 
ment. A  few  women  are  em})loyed  in  polishing  and  barrel- 
boring.  It  is  diiiicult  to  say  why  such  work  haa  lailen  into 
tiieir  handsj  as  it  is  both  dirty  and  Uborions, 
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M 

it 
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lUTBKUI.  MAKIBS. 

Stock  Makers    .  . 
Bairel  Weldera  . 

Borers  .  , 

Grinders .  . 
Ftlera  and  Breeohen 
Bib  Makers 
M     Breech  Foi^gers  and  t^tampets 
LodcVorgers     ,       .  . 
Machin«n     •  • 
Vilen    .  • 
Foraitiii*  Forgen  and  GMten 

Filen    •  . 
Sod  ForKer^      •      •  . 
Griiiden  and  Foliahfln 

Finishers       •  • 
Bajonet  Forgers       •  • 
Bookei  Btampera 

Ring  „ 
Grinders  and  Polishers 


Bardenen 
Filers 

Band  finrgers  and  Staaipeiv 

Machinera 

Filers  . 

PinlUnn 
Siglit  Stampers 

HaohineiB 

Jointera 

Filers  , 
Trigger  Boxers  . 
Oddifotk  Makcn 


100 


TOO 


100 


i 

I 
I 


lOO 


600 


800 


800 

80 
100 


8,420 
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•]tllT|U|.1IP. 

Maobmom  Vnpon  Hbe  front  sight  and  the  hmp  end  ct  the  haml 

for  the  nipple      .........  50 

Jiggers — Lump  Filera  and  Break-off  Fitters — Prepare  the  breech 

end  of  the  barrel  800 

Stockers — Tah  in  the  barrel  and  locka,and  rou^'lJy  rilinpo  tho  stock  1,000 
Peroiuaionera — Fiiiish  the  nipple  seat,  pat  in  the  nipple,  and 

adjust  the  hammer  to  ^  nipple  900 

flerevrers— Let  in  the  fkmitnxe,  and  all  the  xeraaining  pins  and 

screws       »  1,000 

Btrippeni — Prepaora  tlie  gna  Ibr  lifting  and  proof  ....  20 

Barrel  Boror>j   .  fiO 

„     Biflers   60 

Bigfafeert  and  Sight  Adfnstera   60 

Smoothers— Prepare  the  barrt-l  for  browning        ....  100 
JPiniahers — Distribnte  the  soveral  parts  to  browner,  polisher, 

xnaker-off,  and  burel  smoother,  and  when  they  are  returned  I 
pat  the  gans  together,  and  finally  adjaat  the  several  parts.  .    \-  1,000 
Jlakers-off— File  the  stocks  to  give  than  their  proper  finish ;  glass  | 
paper  and  oil  them     ........  J 

Folidien — Lock  and  Fonufcme   60 

Engravers  (Lock,  Ac.)   50 

Browners  (Barrel)  ..........  50 

Look  IVeave—FiiuJI^  a^joat  the  irotla^  .  60 

8,920 

".—Material  Makers  3,420 

Sctters-up  3,920 

Total  7,840 

The  outworking  system  leads  to  the  employment  of  a  con* 
siderable  number  of  youig  bojs^  who  ore  employed  mninly  in 

carrying  the  work  from  one  to  another,  as  it  passes  through 
its  several  stages ;  we  regret  to  say  that  many  arc  employed 
in  this  work  too  young  for  the  burdens  they  are  called  upon 
to  hear.  At  any  time,  in  the  neiglihourhood  of  St.  Mary's 
Churchj  in  which  district  of  the  town  the  tjun  trade  has  located 
itself,  tlie  lads  may  be  seen^  one  with  Balf-a-dozen  stocked 
guns  on  bis  shonlderj  conveying  them  from  the  stodcer  to 
uie  screwer ;  another  with  a  tray  full  of  locks  for  the  polisher; 
a  third  on  his  waj  with  a  few  bairels  to  the  IVoof-hoase,  and 
80  on. 

WAOKS. 


No  very  correct  estimate  can  be  given  of  the  rate  of  wages 
earned  by  the  workmen  in  the  gun  trade.  With  very  few 
exceptions  the  woik  is  paid  for  by  the  piece,  and  the  rate 
▼aries  considerably  with  Ihe  demand.  Dm-iug  the  past  ten  years 
there  is  little  donbt  bnt  that  the  wages  earned  in  this  trad^ 
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have  yrohMr  exceeded  those  in  aay  other.  SerenJ  tyraaches 
require  very  nigh  skill,  and  the  rema&eratioii  is  in  proportion  ; 
'  for  instance,  barrel  boring  and  setting,  stocking,  rifling,  kMjk 
filing,  &c.  A  judgment  can  be  tbnncd  of  the  delicacy  of 
workmanship  required  in  the  first  of  these  branchos,  when  it 
is  understood  that  a  military  barrel  has  to  bu  bored  with  such 
truth  that  it  must  receive  a  plug  measuring  577*thuu£>uiidthti 
of  an  inch,  and  is  condemned  as  useless  if  it  takes  one  of  580. 
A  workman  in  this  branch,  with  full  employment,  has  fre* 
quently  been  known  to  earn  his  £5  to  £6  a  week. 

The  process  of  setting  "  a  barrel,  that  is  straightening  it, 
is  another  branch  calling  Yov  the  rory  hig'hest  skill.  It  must 
be  understood  that  the  degree  of  straightnoss  required  in  a 
gun  barrel  ia  noilimg  short  of  absolute  perfection.  The 
practised  eye  of  a  barrel  setter  can  detect  a  deviation  from  the 
straight  line  which  no  mechanical  contrivance  can  diseoTer. 
Ha  accomplishes  his  object  by  looking  through  tba  barrel, 
while  standing  in  front  of  a  window,  and  causing  the  shade  of 
the  upper  edge  of  the  window  to  trayene  up  and  down  the 
tube.  The  irregularities  in  the  outline  of  the  shade  show  him 
where  the  inaccuracies  exist.  These  he  removes  by  well 
directed  blows  of  a  hammer,  the  perfecting  blows  being  given 
witii  a  iigiit  wooden  mallet.* 

It  is  a  Tery  common  practice,  in  many  of  the  branches,  for 
a  workman  to  employ  several  assistants,  whether  working  in 
the  factory  of  his  employer,  or  as  an  outworker ;  such  men» 
while  paying  those  under  them  at  the  rate  of  5«.  to  10*.  for 
boys,  and  1 5.«f.  to  25^.  to  adults,  per  week,  will  take  for  their 
own  share  several  pounds.  A  workman  is  held  to  be  an 
inferior  hand,  who,  in  any  of  the  skilled  branches  cannot  cam, 
single-handed,  80*.  per  week.  It  must  be  admitted  that  in 
many  cases  these  high  wages  confer  little  benefit,  the  money 
is  irequently  wasted,  and  oad  habits  encouraged,  but  on  the 
other  hand,  many  are  known  to  have  saved  money.  Work* 
men,  in  this  trade,  will  be  found  enrolled  in  one  or  other  of 
the  freehold  land  societies  of  this  town,  and  living  in  houses 
of  their  own.  The  recent  Bank  failure,  m  Birmingham,  dis- 
covered savings  which  were  little  known  before ;  in  one  case 
a  Bcrewer,  who  had  steadily  remained  in  the  employment  of 


•  We  leam  from  a  MSS  siccDunt  or  the  gnxx  manuftictare,  wriiton  by  Mr.  Hawkcs  Smith 
some  thirty  ycara  nao,  whicli  biw  bcoa  kindly  placed  In  our  hand«  bv  Jlr.  Toulmin  Smilh, 
thut  tliit*  R-odo  of  tcatiiiK  tbo  iircurficy  ot  the  inside  of  a  barrel  was  the  discovery  of  a  Bir- 
miTiffhum  workman  («  fine  borer)  forty  or  ft  fly  year*  b^bre.  The  diMSOverv,  wbioh  Mr. 
biuiiii  vury  jii»iiy  oniimatee  as  wortli  taany  thoawaA  pona4t|  toliil  bj  tte  thmrt 
■lgbt«d  dliooTerw  fi>r  ftv*  gulaoM  and  a  po(  of  ala. 
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one  master  for  twenty-five  years,  was  found  to  have  no  less 
than  1800  lying  in  the  Bank. 

Strikes  have  occurred  in  the  gnn  trade,  but  happily,  not 
freauently.  The  ffunmakers  engaged  in  the  military  arma 
traoe  are  aasociatea  together — one  being  the  regalation 
of  wages  to  be  paid  to  workmen.  The  men,  in  like  manner, 
act  togfether^-the  respective  leading  branches  having  their  own 
orgnniffatinTi.  Masters  and  men  each  know  the  strength  of  the 
other,  nnd  have,  un  the  whole,  SO  arranged  their  mntual  dealings 
as  to  avoid  disputes. 

A  serious  strike  occurred  m  1859,  which  lasted  nine  weeky, 
it  Was  finally  settled  by  arbitration.  With  that  exception, 
daring  the  last  ten  jears,  but  few  difficulties  have  occimed. 

The  Birmingham  workmoD  are  mQch  more  highly  paid 
tliaa  those  of  Belgium  and  France.  We  find  it  stated  in 
evidence  given  by  French  gunmakers  before  a  Government 
Commission,  appointed  to  enquire  into  the  stnto  of  the  gun 
trade  of  France  in  1800,  that  the  average  earnings  of  the 
French  workmen  were  3/r.  to  3/r.  bOc.  per  day,  or  l  U,  3'7.  to 
16«.  7d.  per  week.  The  same  witnesses  stated  that  m  Liv^e  the 
avera^  eaniings  were  2/r.  50c.  per  day,  or  12#.  per  week,  but 
they  indaded  the  earnings  of  women  and  children,  and  as 
they  were  seeking  protection  for  their  own  industry,  were 
probably  disposed  to  underrate  the  wages  paid  by  their  Li^ge 
competitors.  A  deputation  of  London  ana  Binninglmm  gun- 
makers,  who  visited  Liege  in  185fj,  reported  that  in  the 
military  trade  of  that  city  the  average  earnings  of  the  men 
were  about  2>oj'r.  a  week ;  there  were  some  msiances  of  men 
earning  8  to  iOJr*  a  day,  bat  they  were  told  that  sack  cases 
were  rare. 

This  depatation  enqnired  into  the  system  pnrsned  between 
the  Belgian  gunmakers  and  their  workmen — they  fonnd  the 
work  less  snbdivided  than  witk  as.  The  report  goes  on  to 
say,— 

The  gdSBBakar  dnb  only  with  two  men,  who  stock,  screw,  finish,  make-o^ 

and  polish  the  pan ;  these  men  were  held  responsible  for  the  work  to  a  ^'reater 
extent  than  with  us,  rIiouM  anjr  fault  bu  found  tlio  nu'u  aro  called  upon  at  their 
own  eott  to  TVplaco  the  defeofelve  part.  The  workman  reoeivw  no  pay  nntil  the 
gvns  have  posnfd  viow.  In  oaeo  of  rojection  for  ffttilt  in  any  one  particular, 
bolli  workmen  lose  their  pay.  Tho  workman  usually  Uvea  in  the  oooutry,  at 
Tariona  distances,  some  as  far  as  eight  or  nine  miles  awaj.  They  are  generally 
•tMidy,  tractable,  and  very  willing  to  be  taagbr  r  rhcy  are  clo«»e  popytsts,  and 
WOlIc  v«ry  accurately.  Dronkennesa  is  companitivcly  little  known  amongst 
them,  and  they  work  steadfly  erary  day  in  the  week,  and  ersa  dmrhig  a  portioa 
of  the  Sundays ;  bat  on  ccrtair!  Pninis'  duy>?,  -vlilrVi  are  nnmcrouM,  tlif-y  g-ire 
tliemaelrea  relaxation.    The  whole  of  the  gua  m  made  by  hand  labour,  no 
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attempi  having  been  made  to  introdnoe  machmery,  not  evon  Ibr  tbe  per* 

cnRf^innin^^  of  tlio  Inmp.   With  two  or  thrM  ezoepfcibiui,  thero  are  no  gna 

miUiufucLories,  pnjporly  bo  culk'd,  in  Lii'ge. 

In  a  report  by  Mr.  Barron,  her  Majesty's  Sp^retary  of 
Leg-atioii,  oTi  tho  Arms  Trade  of  Belgium,  presented  to  the 
Houses  oi  rarliiiuiont  in  June  last,  we  read  the  following 
account  of  the  Belgian  workmen : — 

The  stocker  and  setter.np  come  to  the  ooimtiiig>hoiise  with  their  wires  and 
afiprentaoea  to  fetoh  tiidr  pieoea  of  work,  Hau  kMing  a  day  on  the  joornej  and  at 

tho  tfivpTH.  Wuinen  are  constantly  bccu  in  the  streets  of  Lioge  carrying?  bundles 
of  gun  barrels  on  their  heads.  The  gnns  come  back  to  the  manofactarer  after 
•fat  or  mrm  months.  The  aetfctf-np  brings  twenty  or  twentf.flTO  at  a  time. 
Another  loss  of  two  or  thrrp  days  occnrs  in  vievrinf?  thope  arms.  Two  or  three 
guns  wlU  bo  rejected,  auU  this  loss  will  fall  on  the  workman,  who  is  probablj  in 
debt,  having  been  so  long  without  reeeiving  any  wages.  The  wages  of  seraral 
inivit!  labonr  are  paid  to  him  at  once,  exposing  him  to  teniptn^iou  and  robbery. 
It  IS  not  Hurprifling  if  th^e  two  olassea  live  in  a  state  of  ciironic  pauperism. 
They  are  generally  ill-lodged,  iO-provided  with  tools,  weak  stinted  of  air  and 
Bpace.  It  is  common  to  see  a  stocker  or  a  scttcr-up  obii^red  to  work  and  lleapiil 
the  same  room,  snrrutmded  with  a  family,  and  perhaps  a  hmidred  gfuns. 

The  facts  stated  in  those  reports  point  out  the  advantage 
possessed  by  our  Belgian  rivals  in  the  vei-y  low-priced  labour 
at  their  command.  On  tho  other  hand,  tlie  better  paid,  and 
better  fed  English  workman  can  accomplish  an  amount  of  work 
considerably  in  advance  of  liia  Belgian  workfellow ;  and  the 
English  mannfacturer  possesses  a  farther  advantage  in  the 
more  extended  applicanon  of  machinery,  the  use  of  which  in 
lii%e  is  discouraged  hy  the  cheap  rate  at  which  hand  labour 
can  be  obtained. 

GUN  MAKINQ  BY  MACHIlfEBY. 

The  Birminffham  guumakers,  anzions  to  maintain  their 
position,  have  long  been  aware  that  a  more  extensive  use 

must  be  made  of  the  advantages  which  they  do  possess,  and 
this  has  led  to  the  erection  in  Birmingham  of  an  Mtablish- 
ment  for  the  manuflicture  of  guns  by  maeliinery,  on  the 
interchangeable  principle.  We  must  give  America  credit  for 
the  introduction  of  this  system.  It  was  from  thence  that  it 
was  brought  into  this  country.  The  attention  of  the  English 
Government  was  first  called  to  the  subject  by  a  Gonuniaaion, 
of  which  Mr.  Whitworth  and  Mr.  George  WalHs,  late  Head- 
master of  the  Birmingham  School  of  Art,  were  members. 
They  visited  the  United  States  in  the  summer  of  1853,  for  the 
purpose  of  inspecting  the  New  York  Exhibition,  and  while 
there  they  extended  their  enquiries  by  visiting  several  estab- 
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lisliments,  among  others  the  Government  Anns'  Factory,  at 
Springfield,  Their  report  induced  the  Government  to  deter- 
mme  on  tho  cstahlisliment  of  a  manufactory  at  Enfield^  on  the 
same  system  as  that  pursued  at  Springfield. 

Beiuie  this  resolution  was  carried  out  the  subject  was 
warmly  debated  in  the  House  of  Commons,  Mr.  Newdegate, 
Kr.  Montz,  Mr.  Geach,  Lord  Seymour^  and  other  members 
strongly  insisted  on  the  impolicy  of  Grovemment  entering  into 
competition  as  mannfactnrers  with  the  private  trade  of  the 
country,  and  it  was  agreed  that  a  committee  should  be 
appointed  to  consider  the  cheapest,  most  expeditious,  and 
most  efficient  mode  of  providing  small  arms  for  her  Majesty's 
service/'  An  opportunity  was  afforded  to  the  giinmakers  to 
give  evidence.  TTie  result  was  that  the  Committee  recom- 
mended that  the  factory  should  be  carried  out  only  on  a 
modified  scale.  The  breaking  out  of  the  Crimean  war  shortly 
afterwards,  however,  led  to  this  recommendation  being  dis- 
regarded, and  tlie  factory  at  Enfield  was  erected  on  a  scale 
even  larger  than  that  originally  contemplated. 

A  second  Commission  was  sent  over  to  the  United  States, 
with  instructions  to  inspect  the  ditierent  gun  factories  in 
that  country,  and  to  purchase  such  mncbiiiery  and  niodelg 
as  might  be  found  necessary  for  the  proposed  factory  at 
Enfield. 

The  Commission  consisted  of  Colonel  Bom,  Boyal  Artillery ; 
Captain  Warlow,  Boyal  Artillery;  and  Mr.  jduaderson,  the 
Oronance  Inspector  of  Machinery.  They  spent  several  months 
in  visiting  the  Stat<\-^'  Armouries  of  vSpringfield  and  Harper's 
Ferry,  and  also  a  larg-c  number  of  private  manufactories  of 
variouH  descriptions  wherever  labour-saving  machinery  was 
employed  offering  any  novelty. 

Their  report  says, — 

In  couuequeuce  uf  tho  soaroiij  and  high  prico  of  labour  in  the  United  States, 
moA  the  exfcrame  desiTv  natiifiMted  by  nnatera  and  workmen  to  adopt  all  li^joor. 
saving  appliances,  from  tho  conviction  of  such  being  for  their  mutual  intcn.'Ht, 
a  oonaiderable  number  of  different  trades  are  carried  on  in  the  same  waj  aa  the 
oottim  tnamifMtiire  of  Encland^  rut. :  in  Iftrge  feotoriea,  with  machrafny  applied 
to  almost  every  pmccs.s,  the  extreme  snbdivihioii  of  labour,  and  all  reduced  to 
an  altuost  pertect  Bv.stcm  of  manufacture.  As  regards  the  clatm  of  machinerj 
wmallj  emplnred  bv  engineer*  uid  machine  makers,  they  are,  upon  the  whole, 
behind  those  of  Enplnnd;  but  in  the  ftdaj)tation  of  special  !ipj>aratn8  to  a  sinj^lo 
operation  in  aUnost  all  branches  of  industrjr,  tho  Americans  display  an  amount 
of  ingenuity,  oonbined  with  midaonted  enmigy,  whidi,  «•  »  nation,  we  would 
do  well  to  iraitftite,  if  we  mem  to  bold  our  pfeamt  poaitioii  in  ih*  great  mackefc 
of  the  world. 

Among  tihe  manj  branoiieB  of  trade  to  wbidi  tliete  retMofa  fnpS^j,  fStaA  of 
■mall  anna  ataDda  oooapiepoiia. 
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The  manufacture  of  small  arms  by  machinery  owes  its 
Origin  to  the  invention  of  a  lathe  for  cutting  irrecfnlaf  formS) 
Which  is  due  to  an  American  of  the  name  of  iilanshard,  a 
machine  which  the  Oommisaion  found  had  been  naed  veiy 
extensiyely  for  aboat  thir^  yean  in  the  tuning  of  shoe  lasts^ 
boot  trees,  oars,  spokes  of  wheels)  gun  stocks,  Vr. 

It  may  be  said  to  consist  of  two  lathes  placed  side  by  side, 
the  one  containing  a  copy  of  the  object  requiredj  and  the  other 
the  material  out  of  which  it  is  to  be  made. 

The  sliding  rest  which  holds  the  turning  tool  also  carries^ 
in  contact  with  the  copy^  a  dumb-tracer  of  the  same  form  as 
the  taming  instrament. 

The  taming  instrument  is  a  wheel  containing  a  series  of 
bounded  cutters,  which  revolve  at  3,000  to  4>000  revolutions  per 
minute,  while  the  material  and  copy  turn  together  slowly. 
The  dumb-tracer  i^^  nlsio  a  round-edged  wheel,  turning  frcel}" 
on  its  axis,  a  weight  is  employed  to  pull  this  tracer  into  contact 
With  the  copy,  so  that  as  the  copy  turns  round,  this  tracer 
moves  in  and  oat  according  to  the  form  of  the  copy,  and  as 
the  material  to  be  turned  has  the  same  motion  as  the  copy, 
and  the  taming  instrument  the  same  as  the  tracer>  it  of  course 
produces  a  shape  the  same  as  the  copy,  and  hj  sliding  the 
fOst  slowly  down  the  double  lathe,  the  article  is  completed. 

This  machine  was  first  used  in  the  Springfield  armoury 
about  twenty-five  years  ago.  It  nerves  to  give  only  the 
external  form  to  the  stock  j  it  waa  a  w  urk  of  time  before  other 
kinds  of  machines  were  perfected,  which  were  required  for  the 
subseq^nent  processes  of  letting  in  the  lock,  fipiara,  Ac.  This 
work  IS  done  in  a  series  of  machines  in  mck  of  which  is  an 
exact  copy,  in  hardened  Bteel>  of  the  part  to  b©  cut.  We  will 
suppose  it  is  the  recess  required  for  the  lock,  the  stork  laid 
alongside  this  steel  copy,  above  i*^  a  frame  can-ying  revolving 
cutters  with  tracing,  or  guide  pins  adjusted  to  them  of  the 
same  size  as  the  cuiiersj  the  guide-pin  is  brought  in  contact 
with  the  steel  copy,  and  while  being  traced  over  it,  the 
corresponding  cutting  tool,  in  contact  with  the  wood,  cuts  ont 
an  exact  counterpart  of  the  copy.  It  was  by  maohineiy  of 
this  class,  patented  by  Mr.  Jordan,  that  much  of  the  carving 
for  the  Houses  of  Parliament  was  executed. 

At  first  the  barrel^  lock^',  and  other  metal  parts  of  the 
gun  were  made  by  hand  labour,  and  let  into  the  stocks  thus 
prepared.  By  degrees,  machinery  was  appUed  also  to  the 
metal  work,  until,  as  at  the  present  time,  the  entire  work  is 
accomplished  hy  it.   Almost  every  part,  however,  stOl  requires 
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tlie  hand  labour  of  the  file  to  remove  burs,  and  tlie  tnarlcs  of 
the  cutting  tools,  as  in  liko  manner  the  wood  stock  has  to  be 
Band^papercd  and  liiiished  oti'  prcvioua  to  being  oiled^  and 
toade  ready  to  receive  the  several  parts  of  the  guru 

The  first  consideratioii  in  preparing  the  ironwork  to  bd 
operated  upon  hy  the  niadliinea^  is  to  have  the  pieces  uniform 
in  size ;  this  necessitates  the  substitution  of  stanlps  and  dies 
for  the  preparation  of  the  parts>  vhich  preyiously  were  forged 
Dn  the  anvil. 

The  instrument  most  used  in  cutting  the  ironwork  of  guns 
is  the  circular  milling  tool.  These  mills  are  used  of  every 
variety  of  form  according  to  the  form  to  be  cut)  and  the 
tnachines  in  which  they  are  applied  are  variously  constructed. 

la  the  Most  common  arrangement  of  nlilliug  machines  a 
hesdstodc  carries  a  nukning  spmdle>  which  can  be  raised  or 
lowered  to  modiQ^  the  thickness  of  the  article  to  bti  cut;  and 
in  those  where  a  heavy  cut  has  to  be  taken,  or  where  the 
spindle  and  cutters  would  overhang  the  headstock  too  far,  a 
second  or  steadying  headstock  is  nscd,  which  is  also  adjustable^ 
Under  the  spindle,  a  vice  or  hoUler,  to  suit  the  shape  of  the 
article,  is  secured  to  a  self-acting  slide-rest,  so  that  by  fixing 
a  piece  of  iron  to  be  worked  upon  in  the  rice^  and  havintf  milfi 
on  tiie  spindle  df  the  shape  requiredj  .and  passing  the  former 
under  <£e  latter^  the  same  form  wiU  be  cut  in  oTery  case  so 
long  as  the  mill  retains  its  shape. 

One  of  tbe  chief  points  to  bo  attendiul  to,  is  the  keeping 
Buch  tools  permanently  up  to  the  original  form }  for  if  there 
ib  any  departure^  however  ^mail,  the  several  parts  will  not 
interchange. 

When  holes  have  to  be  di-iUed  in  an  article,  as  in  the  lock* 
plate,  for  example,  it  is  enclosed  in  a  perfectly  fitting  steel 
ooz,  having  a  lia  provided  with  holes  corresponding  with  those 
required ;  the  drilling  machine  contains  a  number  of  spindles, 
each  carrj'ing  a  drill  of  the  required  size,  and  running  at  the 
pro])er  speed,  ^llese  drills  in  succession  arc  passed  through 
the  respective  holes  in  the  lid  of  the  case,  at  the  same  time 
piercing  the  soft  article  which  it  contains ;  thus,  perfect  identity 
and  absolute  accuracy  are  obtained,  and,  as  each  machine  is 
used  for  a  single  operation  only^  that  operation  is  thereby  ren- 
dered extremely  simple,  and  requires  but  a  small  amount  of 
care  or  skill  in  its  performance. 

A  very  important  class  of  machinery  called  "ed^g 
machines*'  is  much  nsed.  They  are  employed  to  trace  irre- 
gular fi^preSj  and  to  impart  an  exact  outline.  For  example,  it 
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18  absolutely  necessaTy  tliat  every  lock-plate  should  be  exactly 
alike  on  the  edge  that  fits  against  the  wood  of  the  stock.  This 
rigid  decree  of  accuracy  is  produced  by  the    edging  machine." 

The  lock-plate,  after  being  milled  close  to  the  edge  by  a 
milling  machine,  ia  fixed  on  a  frame,  in  a  definite  position  with 
regard  to  its  several  holes,  &c.  By  its  side  is  a  steel  copy  of 
its  tme  sliape  $  above  the  two  there  is  a  sliding  frame  which 
carries  two  spindles  both  of  the  same  size,  except  that  one 
revolves  and  cuts,  and  tlie  other  is  dumb.  The  dumb  spindle 
moves  in  contact  witli  tlie  c^vtv,  tluis  causing  the  cutting  one  to 
move  in  contact  with  the  lock-phate,  and  making  it  precisely 
the  same  in  outline  as  the  pattern. 

No  change  has  been  made  in  the  mode  of  condncting  tho 
finishing  prpcesses^  such  as  rifling  the  barrel,  polishing  the 
furniture,  browning  the  barrel,  &c. 

It  will  be  seen  that  the  mode  of  mann&ctore  now  described 
is  applicable  to  the  production  of  every  description  of  guns^ 
provided  tho  quantity  required  of  any  one  modt  1  ho  large. 

This  description  of  the  means  used  to  accomplish  the  end 
must  only  bo  regarded  as  a  very  slight  sketch.  It  would  be 
wearisome  were  an  attempt  made  to  describe  in  detail  the  great 
variety  of  processes  employed  to  produce  the  sixty-two  or 
thr(  0  several  parts  which  constitute  the  gun.  It  will  be 
sufficient  to  say  that  the  total  uuin1  r  r  of  processes  which  an 
Enfield  musket  of  the  pattern  undergoes  is  upwards  of 
600. 

To  return  to  the  qneRtion  of  interchange,  a  more  npt  illustra- 
tion of  the  result  produced  cannot  be  given  than  by  (quoting 
from  the  Beport  of  the  American  Commission  the  account  of 
their  examination  of  the  American  guns.   Improvements  have 

been  made  since  that  time  in  the  direction  of  producing  a  higher 
standard  of  close  fitting,  as  the  English  authorities  were  n<A 

satisfiid  with  tho  American  standard  in  this  respect.  Very 
little  change  has  been  made  in  the  description  of  machines  used, 
althouirh  of  course  many  Httle  improvements  and  modifications 
have  been  introduced. 
The  Report  says  :— 

With  regard  to  the  interchanpo  of  parts  l)ptw©en  the  tnachinp-madp  mnskct  s 
of  the  United  States  Government,  which  lias  euaaed  so  mnch  discussion,  the 
Committee  pMrtionlarly  int«roRtcd  themgdvi  s  ;  and  with  tllA  tww  of  testing 
this  as  fully  as  poBsiblo  f»rl<  (  tL'<l,  nith  Colom  l  Hiplt^y'B  permission,  ten  maskcts, 
each  made  in  a  differunt  year,  vit.,  from  1st  I  to  1853  inclasive,  from  tho  principal 
Arsenal  at  8pring:ficld,  which  thef  caused  to  be  taken  to  pieces  in  thoir  preeence 
and  the  parts  placed  in  a  row  of  hoTf»3  mised  np  together.  They  then  reqaostod 
the  workman,  whose  duty  it  is  to  "  assemble  "  the  arms,  to  put  them  together. 
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Vhkb  he  did,  tfae  Oommittoe'  banding  him  iho  parts  taken  at  hazard,  with  the 
nse  of  a  tnm«icr(>w  only,  and  as  qiuVkly  as  though  thejhad  been  EngUali  nuuketo, 
whose  parts  had  carofallj  been  kept  separate. 

The  only  pert  of  thie  mnaket  bearinf^  any  mark  bebi?  the  barrol  and  looV, 
which  arc  stamped  with  the  year  in  which  they  were  marlf ,  and  all  these  tried 
being  of  dilferent  years,  the  Conunittee  took  oare  that  no  barrel  and  lock  bearing 
ihe  aame  date  ahimld  oome  together  again,  and  they  were  pnt  together  aa  fSi^wa 
Til.:— 

The  barrel  of  1847  with  the  lock  of  1849 

1862 
1848 
1844 
1850 
1853 
1846 
1847 
1851 
1846 

The  other  p&rts  having  no  distinguishing  marks  were  handed  ont  at  hazard. 

With  regard  to  the  fitting  of  these  nnukete  ^hen  thna  interobanged,  tlie 
Committee  are  of  opinion  that  all  the  parts  were  as  close,  and  the  mnafcetaaa 
efficient,  as  tbety  were  before  the  interchange  took  place. 

The  experiment  of  interchanging  was  also  tried  on  three  looks  with  the  xnoet 
perfect  sticce.^H,  the  parts  fitting  aa  oioaely  and  wotting  as  fiieelj  after  aa  before 
the  interchange  had  taken  place. 

The  coBcluding  remarks  of  this  report  afford  sucli  admirable 

Biig'^eptioTJS  that  it  is  hoped  no  npolotry  is  nccflrvl  fnv  their 
.insertion  here,  particularly  when  it  is  borne  in  mmci  that  the 
observations  were  chiefly  derived  from  an  examiaatiou  of  Guu 
Factories  and  kindred  establishments.  , 

One  distinguishing  feature  of  manufacturing  establisbmente  in  the  United 
States,  both  public  and  private,  is  the  ample  provision  of  worlnhop  room  in  pro* 
portion  to  the  work  therein  carried  on,  arising  in  some  measure  from  the  fore- 
sight and  spieenlativo  character  of  the  proprietors,  who  are  anxioos  thus  to 
secure  the  capabilities  for  future  extension,  and  in  a  greater  degree  with  a  view 
to  seooring  order  and  systematic  (n  i-iin^remcnts  in  the  naanfocture. 

Another  striking  feature  is  the  adniiinljh'  system  everywhere  adopted,  even 
in  those  branches  of  trade  which  are  not  usu»lly  c<jusidui-od  of  much  importance ; 
.  this  appliea  not  only  to  the  selection  and  adaptation  of  tools  and  machinery,  and 
to  the  profrress  of  ihv  material  thi-oogh  the  maoniiietoiy,  but  aloo  to  the  diad- 
plino  and  Hobriety  of  the  employed. 

The  oontriring  and  making  of  maduner^  hu  become  so  oonunoii  in  this 
country,  and  so  many  hends  and  hands  are  at  work  with  cxtmordinary  energy, 
,  that,  uiUess  the  uiamplu  is  followed  at  home,  notwithstanding  tlio  difference  of 
wagea,  it  is  to  be  feared  that  American  manufacturers  will  before  long  become 
exporters,  not  only  to  foreitni  countri'^-'.  hut  oven  to  England;  and,  should  this 
occur,  the  blame  must  fall  on  the  mannl'acturcrs  of  England,  for  t  heir  want  of 
energy  in  improring  their  machinery  and  applying  it  to  ^peciul  pui'poaea.  The 
advantages,  in  a  mnnnfnctnrin^  point  of  view,  are  all  on  the  side  of  onr  country- 
men, and  there  is  nothing  made  in  which  they  ought  not  to  be  able  to  undersell 
th^  American  oorapetitore  either  in  England  or  on  the  Continent. 

Another  point,  bearincr  on  this  important  .subject,  is  the  dissatisfaction  fre- 
quently expressed  in  America  with  regard  to  present  attainment  in  the  manu- 
ftotare  and  appUoatioa  of  ]abo<tr4ariiig  iitaohjnei7«  and  the  avidity  with  whioh 
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any  nnw  idea  is  laid  hold  of  and  improrcd  upon — -n  spirit  ocra^icmallj  owried  ttf 
exottm,  bnt  a|X>n  tho  whole  prodactivo  of  more  good  than  evil. 

Tho  caro  almost  nnivtireallj  bestowed  on  the  oomfbrt  of  the  Workpeople 
particrilrulv  ;ittract«l  the  nntici'  of  rlin  <'omtnittwj  clean  places  for  Washing 
being  pi-ovKicJ,  prossos  to  contain  their  chattgc  of  cluthesi  and  an  abuadaat 
•apply  of  good  drinking  walor,  in  many  oasos  ciHiled  with  ice» 

Thi-  CoMiinittiM'  filso  ri'iimrk(»(l  with  sati-ifiiction  the  rcgnlar  attri?'l;uirf  and 
cleaniineHS  of  the  wurknien,  and  the  rigid  exactness  with  which  the  work  ui  con* 
tumed  up  to  the  lust  minute  of  the  working  hoors. 

A  remarkable  f<'(itun'  in  the  chamrtrr  <>f  the  natlvt-  American  workmen  is 
their  sobriety  ;  water  is  tluir  nsnnl  beverage,  and  tliis  thi-y  uh«  inordinatelj  in 
hofe  wettther,  tnit  ivnlf  anything  atfoogeri  deer^headedness  readlte  turn  tUst 
and  givcH  thorn  a  powerful  advnntape  over  tbose  who  iudnlge  in  stronger  pota- 
tions, which  wiil  eventually  prodnce  its  eilSect  on  tho  national  manafaotaresi  as  it 
DOW  does  on  the  Uitelligence  add  oluumeter  of  the  individual  woriaMa* 
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On  tlie  rofiini  )TniMi^^i(»n  from  ttvo  t^Tiitrcl  SlHtes, 

tho  works  of  Enfield  wero  pursued  with  vigour^  accelerated  by 
the  Lreakiiig  out  of  tlio  Criinenn  war.  The  works  were  com»» 
menced  in  18o4,  and  tlio  iirat  guus  were  produced  in  1858. 
At  tliis  time  tke  animal  retnniB  made  to  the  Hoase  of  Commoiui 
show  that  the  soniB  expended  amoimted  to  £352^583,  diyided 
as  followB  I — 

TOXAL  Sl'M  B1PK5DID  AT  E.xriETJ)  FacIORT,  tVXiU  THK  IST  DAT  Or  ^AMtJAlT, 

lo  aier  i>AT  or  Vjmm,  168& 

*  Boildings       ......  jK»l,6l8 

Machinerjr        *       »       v       .       »  ^  e8,fir>8 

Stores  4^,692 

Salaries  .  .  ^  .  .  .  .  7,04^ 
Wages    .      X      ,      ,      I      ^      i  185,192 

llisoeUsneoiia   »      i      .      *      »  »  1,440 


The  prodiicitig  powdr  of  Enfleld  was  arranged  for  the 
mannfat-ture  of  2,000  guns  per  week.  The  uumber  annually 
made  is  shown  bjr  the  following  returns  t — 

KuMBCR  or  Imxbcuakoeahlk  RlrLKS  yANVrAcitaKD  AT  £npield  in  XACH  or 

To  31st  March,  1858  ....  26,739 

18B9  ....  67286 

„          l.sno  ,      .      ,      .  87.105 

M          Ibiil  ....  94,443 

„          1862  ....  98.1U 

„          1863  ....  lf)0,370 

„           1864  ....  45,738 
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The  Biniiiiigliam  gan  trade  natnralljr  regarded,  with  no 
little  anxiely,  the  establishment  of  a  Governuient  factory  on 
so  large  a  scale.  They,  therefore,  aftc  i*  sidisfyiug  themsolves 
of  its  succesH,  took  stcpn  to  seourp  for  tliiM  town  a  system 
which  they  saw  woulti  enable  them  to  hold  the  poj^ition  in 
advance  of  their  Continental  rivals  they  had  hillici  to  niain- 
taiued.  I'or  this  purpose  a  Joint  Stock  Company  was  formed, 
and  the  ntannfactory  established  which  is  now  in  operation  at 
Small  Heath*  In  this  factory  the  interchangeable  system  is 
carried  oat  in  its  full  integrity.  The  machinery  is  of  the 
highest  dass,  containing  all  the  improvements  which  a  longer 
experience  has  sti«r2fcsf<ML  Every  assistance  has  been  rendered 
by  the  War  J Jepartiiient  of  Jier  ^fajesty^s  (fovernuient. 
Models  and  gauges  Lave  been  obtained  from  Entield,  and  full 
permission  granted  to  inspect  that  estiiblishmcnt  whenever 
inibrmation  waa  required.  Twentj-siz  acres  of  land  have  been 
porchasodj  one  side  bounded  hj  the  Great  Western  Railway,  the 
other  by  the  Warwick  Canal.  Six  acres  are  reserved  for  the 
factory,  the  rest  will  be  left  for  building  and  wharves.  The 
factory,  the  main  front  of  which  is  2U0  feet  long,  forms  twj 
«idos  of  a  quadrangle,  and  ]i;n  r  of  a  third,  appended  to  which 
is  a  series  of  buildings,  32U  iecL  long,  containing  the  smithies, 
annealing  room,  &c.,  with  the  proof  house  at  the  extreme 
end.  The  main  building  is  two  stories  high,  and  three  stories 
at  the  angles.  The  rooms  are  all  planned  in  squai^es  of  fortpr 
feet,  the  largest  room  being  160ft.  Iqr  40ft.,  the  lower  stoiy  is 
16ft.  high,  the  upper  17ft.  6in.  The  entire  building  is  con- 
structed with  a  view  to  the  utmost  posj^ible  solidity,  to  secure 
that  steadiness  in  the  workinpr  of  the  several  machines  so 
necessary  for  the  attaiuriient  of  the  perfection  of  workman- 
ship required.  The  phiiiks  of  the  lower  floor  are  4iu.  thick, 
those  of  the  upper  oin.,  this  Hour  is  supported  by  trussed 

beams  of  American  elm  20in.  by  12in.  supported  by  iron 
eolnams.  The  rOoms  are  heated 'by  steam  conveyed  through 
l^in.  pipes,  three  of  which  rnxi  round  each  room.  Protection 
from  fire  is  gained  by  two  tanks  placed  at  a  helLrht  above  the 
roof,  containing  together  'JO, ()()()  fr'illo^is  of  water,  they  are 
connectiul  with  liytlrants  distributed  at  every  40  to  60ft. 
through  the  entire  Iniildiiig.  Tlie  smithy  is  pro^'idcd  with 
llyder's  forging  uia:hines,  American  drops,  steam  hauiiuers, 
and  steam  drops ;  attached  to  the  smithy  is  a  room  containing 
,(he  furnaces  for  annealing  and  hardening,  anothsf  for  gicklin^. 
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a  third  for  browning  the  barrels,  &c.    Beyond  the  smithy  is  a 

room  soft,  by  40fb.,  containing  latlic.^,  &c.,  for  the  manufacture 
of  the  tools  and  dies  required  in  the  establishment, — the  rifling 
room  is  adjoining,  from  which  is  entered  the  room  where  is 
conducted  the  milling  of  the  barrels,  locks,  bauds,  &c.  On  the 
ground  floor  are  also  the  furniture-milliuff  room,  the  rough- 
stocking,  and  store  rooms.  On  the  first  floor  one  Isrge  room 
eontains  the  miUing  machines  for  some  of  the  lighter  parts  of  the 
ffnn,  as  sights,  swivels,  &c.  On  this  floor  also  are  the  maehmea 
lor  executing  the  more  dL'lic<atP  operations  on  tlie  stock ;  one  room 
is  devoted  to  "  making  oft'  tlio  stocks,'^  here  is  carried  on  the 
hand'Kling  of  the  locks,  siglits,  &c.,  the  viewinsr  "  of  the  parts 
of  the  gun  in  all  the  several  stages,  and  of  the  complete  gun  when 
finished.  The  guns  are  put  together  on  this  floor  and  packed. 
The  machinery  is  driven  by  a  pair  of  horizontal  engines,  of  80!n. 
cylinders,  and  42  inches  stroke,  supplied  by  two  boilers  27ft.  by 
7ft.  The  engines  are  capable  of  working  to  1 80  horse  power. 
The  power  is  commnnicated  to  tlio  machinery  hy  two  hand}*, 
together  22  inches  wide,  ike  18ft.  Hy-wheel  serving  ai|  the  main 
pulley. 

The  Factory  has  been  organised  by  a  staff  of  Engineers, 
Wider  Mr.  Corey  McFarland^  who  for  many  years  have  had 
practical  en>erience^  of  the  working  of  the  systom.  A  Isarge 
portion  of  the  machineiy  was  obtained  from  Leeds  and  Man. 
diester,  and  some  from  America.  The  engines  and  shafting 
are  by  Hick  and  Son,  of  Bolton. 

At  Enfield,  every  ])art  of  the  gun,  from  the  earliest  stage, 
is  prodiiciMl  in  tlic  factory.  This  has  not  been  found  necessary 
in  Bit  iimigham ;  advantage  has  been  taken  of  having  the  source 
of  supply  so  near  at  hand,  to  obtain  certain  parts  in  an  unfinished 
stage  from  the  manufacturers  of  the  town.  By  this  means 
great  saving  has  been  efiected  im  the  outlay  for  machinery 
which  would  otherwise  have  been  required,  without  prejudice 
to  the  (^nality  of  the  work,  as  it  all  passes  through  the  finishing 
processes  in  the  factory. 

The  factory  has  been  planned  on  a  scale  to  produce  one 
thou.saud  guns  per  week,  and  the  works  have  been  arranged 
with  a  view  to  eztonsion  at  a  future  period,  whenever  it  may 
be  found  necessaiy, 

PEOOF  Ok'  BAHBEL8. 

The  pronng  of  barrels,  with  a  view  to  the  security  of  the 
public,  is  a  suhjoct  wliich  has  received  the  careful  attention  of 
.tjlie  Legislature.    iSo  far  back  as  the  yeai*  lOii/,  we  find  that  a 
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Charter  was  granted  bj  Charles  the  First,  to  the  Master  Warders 
and  Society  of  tiie  Mjsteiy  of  GiinnialdBg  of  theCityoflxmdon; 
with  powers  ''for  searbhing,  viewing,  and  proving  all  manner 
of  hand  guns  whatever,  great  and  small,  daggers  and  pistols, 

whether  made  in  London  or  within  ten  miles  tlioreof,  or  imported 
from  foreign  parts,  or  utliorwiso  brought  tliilher  for  sale."  * 

In  Birmingham,  the  proving  of  barrels  was  left  to  the 
manufacturers  themselves.  Early  in  the  present  century  a 
proof-house  was  erected  in  Weaman  Street  by  Mr.  Galton,  at 
that  time  one  of  the  most  extensive  mannfaotnrers  in  the  town. 
He  there  proved  his  own  barrels,  and  those  of  any  other  gnn«> 
maker  who  chose  to  send  them  for  that  purpose.  A  maker, 
of  the  name  of  Ketland,  acquired  so  good  a  reputation  for  the 
security  obtained  by  his  proof  that  his  guns  were  preferred 
before  all  others,  particularly  in  the  American  market,  f 

In  the  London  gunmakers  brought  a  bill  into  the 

House  of  Commons  to  oblige  every  manufacturer  of  £ro  arms 
to  mark,  them  with  his  rml  name  and  plaee  of  abode.  The 
Birmingham  gnnmakers  took  the  alarm,  and  opposed  the  bilL 
They  represented  that  they  made  the  component  parts  of  the 
Lomdon  gnns,  which  differed  from  their  own  only  in  being  put 
together  and  marked  in  the  Mt^tropolis.  We  hoar  no  more  of 
the  bill — but  wo  find  that  at  this  time  the  Birmingham  gun- 
makers  raised  a  funtl  for  the  erection  of  a  public  Proof-house — 
that  they  might  possess  the  same  advantage  in  this  respect  as 
their  London  competitors.  They  applied  to  Parliament,  and 
in  the  year  1818,  an  Act  was  passed  making  compulsory  the 
proving  of  all  barrels  either  at  the  Proof-house  of  Bii-mingham 
or  London*  The  Act  applies  to  England  only,  Scotland  and 
Ireland  bein^  specially  excepted,  as  they  are  abo  in  the  snbse* 
qnent  Acts,  mcludiug  the  one  now  in  force. 

The  names  of  the  fiftoon  gunmakers  who  were  first  called 
upon  to  fill  the  office  of  Guardians  are  recited;  and  it  is  worthy 
of  note,  that  of  t  he  whole  fifteen  there  is  only  one  representative 
«t  the  present  day  remaining  in  the  trade. 

*  "  Darinc  the  late  bostilitiM  (1802)  one-balf  of  the  mviketa  ordered  bf  GvimmuA 
were  finishcil  berc,  and  the  esMntial  pwta  of  the  other  half  supplied.  Our  gnnmaltwf  ware 

nlfli^'oil  t<)  accompany  every  flnUhed  musket  (tent  to  theOfBoe  of  Ordnnwi  wW»  ttM  haTTW 
and  lock  of  another  musket,  in  order  to  accommodate  their  brethmi  in  lOTdon.  who  hid 

intere-t  einni);h  to  procure  this  regulation.  For  the  jnintowj  of  provinif  these  barrels  A  pvOOf- 
houac  wiui  erected  by  Ciovernment,  at  the  bottom  of  w  nlmer  Lane,  the  explosions  ©f  whMh 
vrere  vorv  terrific  to'htnitik't  ra.  This  was  untlcr  the  din ciinn  of  one  hmd  viewer  and  several 
BuJwrdiuato  oue«.  and  won  styled  "The  Tower.'  "—(  I.  Morfltt's  Sketch  of  Birmingham.) 
— Kditob. 

f  Morfitt  also  states  (I  M)2)  that  ^ns  were  made.  "  and  good-looking  onm  too,"  at  seven 
■biniiigs  andsixpflaoe  each,  and  proved,  not  by  powder  but  by  water.  "  which  if  they  aro 
CMMbfeofboldinff,  witboiitpennitting  it  to  OOM  through  their  porw,  tlMtT  we  tafflcMnUy 
qwliitod  to  diates*  their  «hl7/' Md 


Digitized  by  Google 


400 


BIRMINGHAM  PSOOF-HOrSC. 


The  Art  pliiccil  the  management  of  t  he  Binnliicrham  Proof, 
bouse  under  the  charge  of  a  Proof-master,  tluee  Warders,  aud 
a  body  of  Ciuardians,  selected  chiefly  from  the  trade,  together 
with  certain  ex-officio  members.  Tho  penalty  for  any  ini  rm  >^  c  - 
ment  of  tliis  Act  being  fixed  at  not  more  tfa^n  £20  for  each 
offence.  A  scale  of  proof,  defining  the  weight  of  powder  and 
bill!  to  be  nsed  for  each  diiferent  size  bore,  was  provided, 
together  with  a  srnlr  of  prices  to  be  charg-cd. 

In  18!  if  was  found  neccs?nrv  to  enlarge  the  power  of  the 
Proof-hou^u  Company,  and  a  second  Act  was  passed  for  this 
pui'])ose. 

These  regulations  worked  well  for  Birmingham  ;  and  the 
security  which  was  felt  in  English  guns  materially  aided  in 

obtaining  for  our  trade  the  high  reputation  whicli  it  enjoys. 
No  change  was  made  in  the  system  pursued  till  IBbb,  when  the 

invontious  of  modern  times  cJilled  for  fi*esh  rrpfnlations.  They 
were  embodieil  in  an  Act  of  Parliament  ]>assed  in  that  year, 
which  remains  still  in  force.  The  seeiuitv  of  the  user  was  very 
greatly  increased  by  the  provisions  of  this  Act.  Under  the 
previous  one,  barrels  were  proved  only  once,  and  that  in  a 
rather  early  stage  of  manufacture*  It  followed  that  ^'ertain 
des(  1  iptions  of  gnns,  as  for  instance^rifles  when  grooN-ed,  and 
doubled  guns  when  jointed  together — were  we&ened  after 
proof,  and  FV)mptimes  rendered  unsafe.  '\l\o  present  Act 
requires  that  ail  such  barrels  sliall  be  proved  twit«e,  once 
"provisionally,*'  as  the  Act  terms  it,  and  a  second  time, 
"  definitively,'*  when  the  barrels  are  in  a  finished  state,  reatly 
for  setting  up.  The  first  proof  may  be  regarded  as  for  the 
protection  of  the  gunmaker,  to  secure  him  from  the  loss  that 
would  arise  from  bestowing  his  labour  on  an  unsound  barrel  $ 
the  second  proof  protects  the  user. 

In  order  to  show  tho  degree  of  security  attord"'!  by  the 
proof  to  which  the  barrels  are  submitted,  it  will  be  sntiicieut 
to  fflve,  as  examples,  the  two  sizes  of  bnnels  most  in  use  for 
sporting  aud  military  purposes,  showing  the  proof  to  whieh 
they  are  submitted. 

RiPLE  DoniLE  Gvs 

cm  <Jie*,  or  aintt  K  hon),  (U  kortj. 

Ordinary  Charge  of  Bowtler  for  ienrtoe 

niid  siKirtittg  ^9  grainv  83  crrains 

Provisional  proof  charge   2u6     „  S60 

Definitive  proof  cliarge   137    ,«  219  «, 

Weight  of  bullet  (conioal),  provkioiiAl 

proof  •        715     n  *~ 

Weight  of  ballet  (oouieal),  definitiTe 

proof  nnd  nervico .......        586     „  — 

Weitjht  of  buUeb  (spherical),  pnn^biiaiMl 

and  definitive  proof   635  „ 
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ProviBtoB  is  made  tliat  all  barrels  for  revolviDg  ariQS  shall, 
vKen  proved,  have  tke  cylinders  wifch  the  revolving  action 
attached  complete. 

All  Itrpoch-loadin^  arms  are  reqinVf^fl  to  be  twice  proved, 
the  secoud  time  when  the  breech-loading  tictiou  is  attached  and 
complete. 

To  prevent  boring  out,  that  is  enlarging  the  bore  and 
thus  weakening  the  Mrrel  after  proof,  the  number  indicating 
the  sise  pf  the  bore  at  the  time  of  proof  is  struck  on  eveiy 
hairel  in  plain  figures. 

THE  BIBMINaHAM  (U  K  TRADE. 

TTnder  this  Act  the  gun  trade  is  recognised  as  an  associated 
body,  to  which  all  ai"©  eulitleU  tv>  }>i'*1otig;'  who  are  tnaster  gun- 
inakertt  or  master  gun  barrel  makers,  carrying  on  businead 
within  ten  miles  of  the  Borough  of  Birmingham,  rated  to  the 
relief  of  the  poor  at  not  less  than  fifteen  pounds,  and  registered 
as  by  the  Act  provided.  Eveiy  person  claiming  to  be  a  member 
is  required,  on  the  29th  of  Septemberi  to  deliver  in  his  claim 
with  a  fee  of  twenty-one  shillings. 

The  trade  so  rcjDnstercd  is  required  to  meet  on  the  9th  of 
Marcli  m  evt^ry  year,  and  after  the  election  of  a  Chairman  to 
proceed  to  hll  up  the  places  of  three  Guardians  of  the  Proof- 
kou8e>  who  retire  annually  but  are  re-eligible. 

Praotieallj,  this  arrangement  does  not  work  well.  At  the 
present  time  there  are  only  twenty  membm  on  the  Register 
.of  the  Trade^  although  in  1857  there  were  10(5.  The  guinea 
fee,  and  the  other  fonnalities  attending  registration,  are  no 
doubt  obstacles  to  enrolment. 

The  Proof-house  Crmipany  is  required  to  balance  its  accounts 
annually,  and  to  supply  to  each  registered  member  of  the  trade 
a  copy  of  the  balance  sheet,  together  with  a  tabulai*  classified 
statement,  showing  the  number  of  barrels  sent  to  be  proved, 
the  number  found  &ulty,  and  the  character  of  the  faults. 

Power  is  given  to  the  Birmingham  Company  to  establish  a 
rifle  shooting  range.  Hitherto,  the  difficulty  of  tinding  a 
suitable  piece  of  o-mund  in  the  neighbourhood  of  the  town  has 
prevented  this  being  carried  into  ellect. 

Certain  peculiar  privileges  gmnted  by  the  Charter  of  Charles 
the  First,  are  reserved  by  this  Act  to  the  London  trade,  but  all 
the  regulations  affecting  the  proof  of  barrels  are  the  same  for 
both  Proofohouses ;  there  is  no  longer,  therefore,  that  distinction 
which  was  once  supposed  to  exist  between  the  proof  of  the  two 
houses* 
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K>ftS10N  FfiOOr  HOUSES. 

In  other  countries  the  proving  of  barrels  has  received 
attention.  In  1672^  thirty*five  Tears  later  than  the  Charter 
granted  to  the  London  gunmakers,  the  Li^jge  gunmakers 
obtained  an  ordnance>  making  compulsorj  the  proving  of 

barrels.  Several  siibpequcnt  enactments  were  made  on  the 
subject,  lu  ont!  of  181U  \ve  find  the  sinfj'iilar  regulation,  that 
all  arms  not  marked  as  proved  shall  hv  si'ized,  except  those 
intended  for  the  slave  trade ;  and,,  as  showing  that  the  daugerous 
character  of  guns  80  made  was  fully  appreciated.  Clause  9  requires 
that  under  no  pretence  whatever  shall  they  be  put  in  circmation 
in  the  interior  of  the  kingdom,  but  they  shall  be  sent  in  paok* 
ages,  corded  and  leaded,  to  the  border  town  whence  they  are 
to  be  exported.  T\\q  regulations  under  which  the  Xii^ge  Proof- 
house  is  now  conducted  were  framed  in  1849. 

In  France  there  is  a  Proof-house  at  St.  Etienne,  estabii^lied 
in  the  reigu  of  Francis  the  Firist,  but  there  iss  none  in  Fana  ; 

the  makers  there  are  left  to  prove  their  own  iMrrels. 

BMPLOTMBHT  Of  THX  TBABl. 

To  return  to  the  manufacture  of  guns  in  Birmingham,  it 
will  bo  interesting  to  record  the  letter  addresed  in  the  reign  of 
William  the  Third.  l»y  the  War  Department,  to  Sir  Richard 
Newdigate,  relating  to  tlie  supply  of  anus  which  was  then 
rc(^uircd.    It  is  as  follows : — 

For  their  Ma*?  Service 
To  «  Kiclinnl  Newdigate 
all  Arbury 

near 
Warwick 

TheM—  

8'. 

Parsiiant  to  an  order  of  this  Board,  Weo  have  directed  the  sending 
to  yoa  by  the  Tamworth  Carryer  2  BnafAanee  Uiuqiietta  of  dtffnring  aorta  for 

puttomes  dpsirriii-.'  ynn  will  plense  To  can<o  thorn  to  In-  showed  to  ye  Birming- 
ham Workeiiu  n  ami  upon  yo'  returue  ot  their  ability  and  readiness  to  under* 
take  the  making  and  ffixing  them  aooordingty.  Or  the  making  Barrells  or 
T-ocks  only  Together  w«''  tliu  tyme  a  sufficit  ut  Quantity  of  I^am-lls  can  be  made 
in  to  answer  the  Trouble  and  charge  of  Bonding  au  Officer  on  purpose  to  prove  the 
■ame  according  to  the  Tower  proofe  whioh  ia  the  Eqoall  weight  of  powder  to 
one  of  the  Hnili  tt  al«oo  sent  you  And  (lu  ir  lowest  price  either  for  a  compleafc 
Mnaquctt  i xaily  tixt  or  for  a  Barrell  or  a  Lock  digiiuot  or  togeaiher  aa  they  will 
imdertake  to  make  them.   We  aball  theienpon  oaese  Airther  dhreotim  to  b0 
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giren  as  shall  be  most  Ijenoflciall  for  their  Ma*?  sprrico  with  a  thankfnUaioklunr* 
of    great  favour  aad  trouble  afl'ordod  us  herein.   We  are 

8» 

Qffioe    Ordne  Tour  nuMt  hninUe  Sem* 

W  «r  jAavaiy,  OH.  KTDDBLTON, 

1689.         T.  GABDnnSB»  JOS.  CHASLTON,  WH.  B0I7LTBB 

^  Note  by  the  late     Roger  KewU^ate,  Bart—  \ 
B«fora,  all  the  Guhb  for  the  Axaj  ware  inqNirfced  teem  Qmoaaj"  ) 

The  term  F^tinpliaiice,  used  in  tliin  letter,  is  thus  expluiiied 
by  Grose  m  ins  I'reatise  on  Auciont  Armour  and  Weapons.  Ho 
states  tiiiit  it  is  derived  from  the  troops  who  made  use  of  it. 
These  were  a  set  of  xnaiwiderB,  whom  the  Dutcb  termed 
'*  Snap-hans  "  or  poultry  stealers.  The  use  of  the  match-lock 
exposed  them,  when  on  their  marauding  expeditions^  to  this 
inconvenience,  that  the  light  from  the  burning  match  pointed 
out  tlicir  position.  They  were  imable  to  provide  themselves 
with  wheel-lock  guns  on  account  of  their  expense.  In  this 
dilemma  they  formed  the  snaphance  from  a  Ftndy  of  tlio  wheel- 
lock.  A  flat  piece  of  steel,  furrowed  iii  imitat  ion  of  the  wheel, 
was  placed  on  a  steel  post,  which  was  screwed  beyond  the  pan, 
and  made  moyeable.  The  furrowed  piece  bein^  brought  to 
stand  oyer  it,  on  pulling  the  trigger,  the  flint  which  was  sub- 
stituted for  Uie  pyrites  in  the  cock,  struck  against  it,  and  the 
spark  was  produced.  The  guns  ordered  from  the  Birmingham 
makers,  although  retaining  the  name,  w^ere  of  course  an 
improvement  on  the  onginal  snaphanee,  and  were  no  doubt  a 
near  ayiju-oach  to  the  Hint  lock  of  modern  times. 

The  opportunities  thus  ati'urded  in  lt>89  to  the  Birmingham 
men,  to  snow  their  skill,  produced  a  satis&ctoiy  result^  as  we 
find  that  in  Maroh^  1692,  a  trial  order  was  given,  followed  by 
the  further  order  which  we  here  transcribe.  As  this  order^ 
with  the  letter  addressed  to  Sir  Richard  Newdigate,  may  be 
regarded  ns  tlie  foundation  of  the  ^n  trade  of  Birmingham,  it 
is  thought  well  to  insert  it  at  full  length, 

SStraCttlr  arul  n(rn>(  (.l  this  fifth  (hiy  of  Januarj'  Auno  Dni  1693,  anfl  in  thr  f;ft!» 
year  of  tbo  iUigoo  of  our  Soveraiguo  Lord  aud  Lady  Xing  William  aud 
Qneene  Marye  bj  the  Grace  of  God  of  Enf^land,  Sootland,  France,  and 
Irclaml,  Dcf't'JKlci-M  of  tho  fnitli  &c.  l?y  virtue  of  an  unior  of  the  Ki^'ht 
Uw^'f  Henry  I^ord  Yisoonnt  Sidney  Master  Gcul'  of  their  Ma*'**  Ordoauco 
ftnd  the  Boaid  24^i>  Novem  Last  Between  the  Hon^^  the  principal  OAoera 
of  the  samo  on  their  Ma"':''  bchalfe  of  tho  one  part  and  William  Bourne, 
Tho.  Moore,  John  West,  Eioh^  Weston  and  Jacob  Anetin  of  Birmingham 
Jn  tbe  Connty  of  Wanriok  Gnn  Smithet  of  tho  part  m  firib,  vit. — 

ittvrimli,  The  Md^  Willmm  Bourne,  Tho.  Moore,  John  Weei,  BkM  Weston 
and  Jacob  Autin  do  Hereby  Mronlly  Cofenant  and  agree  to  aad  w*^  the  amid 
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priiicipall  Offloen  of  Unir  Hn^'^  Orilnance  on  their  bolialfe  of  themselrea  and  ibe' 
n-Ht  of  tlio  Gnn-tnakers  of  Rirmini,'hnin  tlmt  they  shall  and  will  make*  and 
provide  for  their  Ma"*.*  Serv'icf  t^vd  hinnired  Suaphaiice  Moaquetti  tvery  Mouth 
for  the  space  of  one  Yeare  from  th^  Expiration  of  their  last  Contract  Bi-arin^ 
Date  the  nix  ftn<!  rwentieth  day  of  March  1692.  To  bo  throe  foot  ti  n  inches 
long,  witli  WuUuutt-tree  and  Aah  Stookn.  Aud  that  uuo  hull  of  the  said 
MnsqiK  tH  stiiill  havB  flatt  locks  engraven,  *nd  the  other  half  Bound  Locka  and 
that  all  of  them  nlmll  have  brass  pipes  east  and  brass  heel  plates  nnd  all  tho 
stocks  varnished,  aud  to  have  six  Ckiod  thrids  in  the  Breeoh  sorewe,  hud  that  »U 
the  Raid  Qua  Sloolni  ilnll  be  maiie  well  end  SnbateiitiaU  end  none  ct  them 

Glowed. 

Jlnlr  aUo  that  the  said  Mnsqaet  Barrclls  shall  bo  Complefttlj  filed  before 
thej  are  proved  and  that  thej  shall  be  proved  at  Birmingham  aooording  to  the 
Tower  proofe  and  a  fitt  person  (who  shall  be  impowered  by  this  Office)  ahall 
inspect  the  same  and  marke  them  wM*  the  Office  Markcs  mod  (wImu  flaiahed)  to 
eniT«j  them.  And  that  powder  and  boUota  shall  be  provided  and  eent  down  nk 
the  Chafg»  of  thifl  OfBoe  for  the  proofe  of  the  Mid  Armee. 

15nU  the  aaiTj  princlpall  officers  of  their  Ma"'*  Onlnanre  (for  and  nn  thb 
Ma^'V  behalfe)  doe  a^ree  w*^  the  said  William  Bonme,  Thomas  Mootd,  Jofaft 
Weet,  Riohf  Weafeon,  «nd  Jaeob  Anntin  in  behelfe  of  themselvM  and  the  aealief  the 
Gun  Makers  of  Blrniin^diam,  thnt  tl.i  y  shall  bo  pnid  f >  r  liir  sai  1  Armes  in 
manner  following,  viE.,  for  every  ouo  hundred  sevcrall  Armea  after  the  Bate  of 
aeaventeene  shillings  per  piece  ready  money  by  way  of  debenture  W*^  In  one 
week  after  the  delivery  thereof  into  ilu  ir  Ma""  ptoren  in  the  towe,r  of  London  OJP 
Any  Other  place  within  this  kingdome,  as  the  Board  shall  ordor  and  direct,»ad  also 
thai  they  shall  be  paid  and  allowed  three  ahillings  for  the  oerriage  of  every  one 
hundred  weight  from  Birmingham  to  tho  tower  niul  so  proixirtioually  to  any 
other  place  And  that  the  money  shall  be  paid  to  them  without  aujr  charge  w 
trooble  tm  thef  ehell  direot  rad  Betnnw  tike  wme  flrom  time  to  time  to 
Birminghtm. 

Jn  SBlirnrts  whereof  fhf>  otM  parties  to  these  pmt*'  Inter aheageibly  bttra 
■«t  their  bands  and  seals  thu  day  and  year  first  above  written 


Seeled  and  delivered 


in  the  preaenoe  of 


Will  Pvclvi 


Tt  will  l)e  l)ome  in  mind  tliat,  sliortly  previous  to  this  period, 
tlio  Hint  musket  had  been  first  introduced,  and  there  was 
donlitlr.s.s  a  great  demand  for  it,  as  it  wh<  universallv  adopted 

all  uutions.  Europe,  at  this  time,  was  t- ugnged  in  a  general 
war;  we  can,  therefore,  readily  understand  how  it  was  that 


THO:  LITTLBTON 


JO:  CHA&LTON 


WM.  BOULTSR 
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William  tJi6  Third  was  compelled  to  look  for  a  new  source  of 
supply.  Doabtless,  for  sevOTal  years  after  the  introduction  of 
this  trade  into  Birmingliaui,  tUe  manufacturers  were  engaged 
in  supplying  fire-arms  for  the  Government.  After  tlie  peace  of 
1714,  when  the  demand  for  military  guns  ceased,  they  would 
be  ill  a  good  position  to  turn  their  attention  to  fowling  pieces, 
and  other  guns  required  for  the  trnde. 

During  the  lust  century  it  does  not  appear  to  hare  been  the 
practice  of  the  Government  to  give  orders  for  arms  except 
when  the  country  was  engaged  in  war.  In  consequence  of  this 
our  arsenals  were  usually  nearly  empty  at  the  hour  of  need. 
As  might  be  expected  the  manufacturers  were  not  able  at  such 
times  to  supply  the  number  required  with  sufficient  prompti- 
tude. This  was  the  case  both  at  the  commrncoraent  of  the 
war  in  1793  and  again  in  180J3.  On  the  fir^t  of  these 
occasions,  Colonel  Miller,  an  artillery  officer,  was  employed  for 
some  time  in  purchasing  muskets  for  the  British  service  in 
Germtuiy. 

Ajbout  the  year  1798,  Goremment  purchased  land  in  Bir* 
mingham  and  erected  the  view  rooms,  which  have  since  been 
extended  into  the  present  large  establishment  in  Bagot  Street, 
now  under  the  superintondence  of  Captain  Warlow,  B„A, 
When  in  full  operation,  a  staff  of  between  sixty  and  seventy 
men  are  there  cnga*red  in  viewing  .the  arms  manufactured  in 
the  town.  The  several  parts  of  a  gun  are  first  exaniined 
in  detail,  and  accurately  gauged ;  they  are  then  returned  to 
the  gunmaker  who  proceeds  to  set  them  up.  At  every  stage 
of  the  process  of  setting-up,  the  guns  are  taken  for  examina- 
tion to  Bagot  Street.  At  each  view  the  examiner  strikes 
his  mark  on  the  ])art  examined,  and  a  ^n  when  completed 
bears  twenty-two  of  such  marks.  Each  viewer's  mark  has  its 
distinctive  number,  so  that  he  can  be  held  resi><»iisible  for  any 
defect  which  may  afterwards  be  discovered  iu  the  subsequent 
stages  of  uuiuufacture,  or  in  service. 

At  the  breaking  out  of  the  war  in  1 803,  Government  appears 
to  have  given  orders  to  the  Birmingham  manufacturers^  but 
owing  to  the  dispersion  of  their  workmen  in  consequence  of  the 
previous  want  of  employment,  the  progress  at  first  was  not 
great.  The  following  table  will  show  the  number  of  fire-arms 
which  were  manufactured  in  Birmingham  between  1804  and 
1817:— 
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Anws  v\r)T.  in  Birmixohaii  for  tut  Bf5\Ru  or  Orpnai^cce,  fiom  1804  to  1815.' 


J  or<u  Iff 

Fuioh. 

From  March  SI 

to  Dee.  81 

1804 

80,600 

86 

86,691 

Jao.1 

• 

to  Deo.  81, 

1805 

60,789 

889 

200 

51,828 

1806 

60,756 
68^28 

87,386 

1.597 

»*■ 

1,800 

62,353 

1807 

1  7hA 

A  ,  f  OCT 

■•■ 

M  Q1 1 

1808 

3,'J96 

•  «* 

2,759 

93.391 

1809 

148,600 
182,6^6 

557 

... 

2,217 

151,374 

1810 

1,139 

8,060 

186.795 

1811 

219,873 

1.924 

5,074 

226,871 

1812 

274,026 

1,525 

4.123 

9,067 

288,741 

1818 

279,681 

497 

17,934 

22,531 

320,(543 

to  JdIv  31, 

1814 

168,048 

721 

8,585 

6,78i 

184,149 

Tivm  Ms7  to 

September, 

1815 

68,800 

727 

8.126 

882 

78,G»5 

Total    .  . 

1,682,610 

14,696 

88,778 

64^474 

1^48M 

And  of  mnskt'trt  of  the  new  model  there  were  innnufaftured 

ax,  Birmingham,  between  Angosi,  1814,  and  August,  1817  84,507 


Total    .    .    .  l,827,8tty 
Dnn'ntr  tlio  samo  period  (from  1803  to  181G)  there  were  manu- 
factured in  tho  rojral  manufactoiy  and  by  individuals  in 

honOoa   845.477 

GenonlTotil  .  .  .  8,078^866 
The  preceding  table,  showing  the  quantity  of  arms  maim* 
laoturedat  Birmingham  during  the  years  from  1804  to  1815, 
by  no  means  reproPi  nts  tlie  total  production.  During  the  sanfte 
period  largo  (jU-mtities  of  materials — spccitied  by  the  followfng 
table — were  bciii^'  made  fnr  the  use  of  London  inanufacturerB:— 


B/iBBKLS  rojR  FiaEAKMs,  madk  foa  TBS  Board  or  Ordnancb,  at 

BfUIINeBAM,  BXTWKSir  1806   AlTD  1815. 


Si/la. 

PUtnlt. 

i     Total  tit  1 
r     i  '.'ear. 

1801 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
181 1 
1815 

80,123 
110,833 
112.222 
15'), S3!) 
229,355 
265.049 
2{>!t,:<82 
316,700 
409,961 
413,918 
282,215 

98,689 

62 

2,938 
35,106 
1,N73 

1.886 
2,2(J0 
466 
91 

8120 
4.418 
Cuo.iG 
15.215 
5,571 
313 
178 
7,694 
24,878 

1  12 

1,158 
2.276 
8,912 

21,102 
16,(108 
6,405 

3,f;ii 

16,347 
51,576 

23,013 
't,U7 

80,185 

118,049 
134,022 
178,190 
272,33(1 
288,661 
806.288 
322,135 
436,262 
480,888 
312,185 
103,248 

Total  . . 

2,774,346  1 

32,582 

74,961 

155,756 

8,087,644  i 
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Total  tji 

1804 

81,021 

so 

81,041 

1805 

91,148 

4,721 

4^006 

ni',:s75 

1806 

102,047 

11,980 

•  •  • 

1 14,027 

1807 

119,389 

8,047 

1,420 

6,071 

134,927 

1808 

175,589 

6,947 

1.899 

9.4  W 

192,876 

1809 

223,345 

2,412 

806 

8,811 

231,773 

1810 

290.539 

1,288 

24 

10.080 

30U9S1 

1811 

333.142 

2,690 

179 

9,6  lli 

3  15.654 

1812 

412,234 

134 

9,585 

24,291 

1  416,244 

1813 

371.694 

99 

23,806 

62,018 

457.616 

1811 

3  t7,396 

3,601 

£0,191 

371,188 

1816 

9t^684 

868 

••• 

99,062 

Tobil 

2,646,2*^8 

37,838 

45,092 

150.645 

2.879,208 

To  this  must  be  added  tlic  materials  for  nearly  l,Oni<,(tni) 
guns,  manufactured  in  Birmmgliam,  ami  made  up  into  iiiusiied 
arms  by  the  London  trade,  for  the  East  India  Compauy ;  and 
if  ire  Aod  npwarda  of  500,000  fowling  pieces,  also  made' within 
the  same  period^  the  entire  production  of  Binningham  between 
the  years  1804,  and  1815,  wiU  have  reached  a  total  oi  nearly 
fin0  million  guns. 

It  will  be  interesting  to  compare  with  these  returns  the 
statenipnt  of  the  number  of  arms  manufactured  for  the  French 
(Tovernment  during  the  shme  period,  when  France  had  at  its 
command  the  resources  not  only  of  the  French  establishments 
but  of  Belgium  and  Italy.  The  information  is  extracted  from 
a  worh  of  M.  0.  Dapin,  Field-Officer  of  Marine  Engineers^ 
published  in  1822. 


Qbnrral  Return  op  thb  Fibeaexs  PABRirATED  at  -rae  MANtrpAcroRiRti  op 

THB   FbENCU    GoVRRNXEMT,   FROM  1U£   LST   SeITBMBBB,  1802,  TO  TUB 

Bin  Diciiiiisa  1814. 


MtuktU. 

TiHcU, 

Total. 

Boanno  .  . 
Calembourg 
Liige    *  . 
Yeraailles  . 
Turin    •  . 
St.  Stionne 
^  Tnllo     .  . 
ManbcQge  . 
Oharlerille . 
Matzig  .  . 

I3,.-il9 
6,743 
271,931 

93,271 
101.985 
631,954 

79.507 
195,423 
899,027 
232,850 

♦  •  • 

24 
7.109 
5,138 
4,597 
41.137 
22,971 
47,99U 
86,867 
9,275 

•  •  • 

•  •  • 

2^212 

*•« 

» •  • 

l,173i 
703 
81.586^ 

4,142 
53;286^ 
61,709 

I3.r.i9 
0,7t»7 
279,040 
101,7941 
107,285 
754,627* 
106,990 
296.6991 
547,108 
242,  t32 

Total 

2,026,800 

224.608 

2J12 

1203,1271 

2,456,2571 

STAnsncB  or  bbcbkt  PBODucnoir* 


filCAriTUI.ATIOM  Off  TUI  FaBUCATIOM  Off  AUMS.    (Bt  TBABS.) 


F«arf. 

Mmktlt. 

1 

Paint. 

O J,  H  1 1 

J 

•  «  a 

1 1  »,692  ] 

1803 

l:ui.l:il) 

•  « 

10,70.5 

148,772 

IROt 

11,134 

... 

14,3J3 

161,403 

18u5 

40,509 

^,712 

B,«:J1 

57,4f>2 

1806 

147,171 
167,287 

1^,319 

631 

7.459i 

168,610 

1807 

3,804 

381 

21, 262 ^ 

192,73U 

1808 

174,197 

8,G5i 

•  •  • 

12.666 

201.517^ 

1809 

11*5,987 

6,401 

21,869 

223,757 

1810 

280,894 

8.168 

•  •  ■ 

20,732i 

259.7U4 

1811 

2O0,4r.2 

lt,533 

608 

10.395 

2m,9:i3 

1812 

127,158 

74,0112 

887 

17,232 

219,589 

1813 

209,536 

47,310 

29,038 

285,884 

1811 

162,263 

11,077 

6,129 

178,469 

Total  ' 

2,026^ 

224,608 

2,212 

203,1371 

2,456^574  1 

A  comparison  of  these  tables,  with  thoKe  precodiiig',  leihows 
tliat  the  number  of  arms,  manufactured  for  the  use  of  our 
GovcT-nnifMit,  exceeded  by  upwards  of  200,000  those  supplied 
by  the  inanufactorloH  of  Frnnco,  and  if  we  compare  the 
number  of  barrels  and  locks  supj)lied  from  Birmingham,  with 
the  number  of  arms  made  for  the  Krench  Government,  it  will 
be  seen  that  our  town  produced  from  500,000  to  600,000  more 
of  tibiose  materials  than  the  total  number  of  arms  made  in  thA 
whole  of  the  ten  Government  manufactories  of  France. 

BTAT1BTIC8  OV  KKCENT  rfiODUCIION. 

The  following  tables  show  the  total  number  of  barrels  of 
all  kinds  proved  in  England  from  the  year  1855  to  1861. 
There  are  no  published  statistics  from  which  the  production  of 
earlier  dates  can  be  given. 

ToTAti  CfUMSKS'OP  BaBBSIiS  PKOVtD  Uf  SlfOtAXI». 

4 


IS.')  5   668,619 

1856  .       .       ....  493.657  .. 

1857    r»:M,.'l84 

1858    4J4,31« 

1859  .       .       .       .       .       .  634,938 

1860    636,947  . 

1861  •   72|.,229.  • 

1862    996,256  . 

1863  ......  789,954 

1864  .      ...      .  802.978.  . 


6,llt^3ii5, 

▲▼tngesaiiiMlpiQdnoUoa  611,630 


Digrtized  by  Google 


HOMfilB  Am  DltdttmOR  OF  BABBtU  FSOVlD. 


The  numbers  given  in  the  foregoixig  table  were  proved  at  tlifl 

follo^vinsf  establisliinents.  ITiose  proved  at  the  Oovertinionfe 
Proof- house  at  Birmingham  show  the  uumber  of  iiulitary 
rilies  manufactured  by  the  trade  for  the  English  Governmeut* 


t41 


■aownro  tAx  Nvmbbb  or  Barebls  Pmotsd  at 


BIBinMOttUt. 

xoNOOir. 

XMriBtDw 

IVait 

1855 

1838 
1857 

185S 
18S9 

'  <  imo 

m2 
186« 

264.177 
275,468 
302,670 
198,238 
250,922 
601,021 
880,781 

400,140 
SSl.tM 

131,869 

119,010 

136.247 
127,265 
133,823 
136,298 
101^241 
45,103 
19.263 
96,990 

172.273 

95,467 
92,106 
92,937 
112,228 
147,764 
235,330 
210,181 
96,979 

26.739 
67,256 
87rK>6 
94,4-13 
93,151 
100,370 
49^796 

Total  ,   .  . 

8,277,815 

978,249 

1,356,139 

505,102 

AxUMUit  Atota^c 

327,781 

97,824 

135,518 

72,164 

The  978,249  banels  proved  «t  the  Government  TVoof  hoose  of  Biminglunft 
'^•efe  tap"  into  gone  in  London  and  Birminf^iim  aa  foUowoi-^ 


London 


595,602 
aS2,&17 


The  seyeml  deamptions  of  barrels  proved  at  the  Birmingham 

Proof-house  are  shown  in  the  following  claasilied  statement. 
It  IS  not  as  perfect  as  could  be  wished,  as  the  classification  lioif 
ad(^>ted  ia  of  only  recent  date 

Tabu  BBOWura  thb  vabichm  I>BacBiPTiom  op  Babkblb  Fbovbo  at  tbb  Tbam 

Pkoof-hok  sk  of  Birmingham. 


1855 
1856 
1857 
1858 
1859 
1860 
1861 
1889 
1863 
1864 


39,387 
127,774 
129^692 
56,478 
88.098 
9(».fl76 
59.304 
86.084 
40,709 
59,981 


64,544 
147,804 

172,978 
141,760 
168,894 

230,608 
90A,084- 

210.153 
119,508 


4,679 
187 
9 


MiUtan 

•  »• 

28,776 

«•« 

88.298 

•  •h 

«','93 

•«  * 

<i6,504 

•  •* 

42,776 

35,098 

66^90 

32,637 

887.077 

24,288 

199,969 

88,522 

42,248 

48,181 
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It  will  be  seen  from  tho  foregoing  table  that  the  me  of 
twisted  barrels  for  military  pnrpo<?o<?,  not  at  any  time  vpry 
great,  fell  to  an  insijrnificniit  number  in  1802,  and  ceased  alto- 
gether in  1861;  had  the  same  classification  been  carried  out 
prior  to  18U1,  it  would  probably  have  been  found  that  few,  if 
any,  twisted  barrels  were  used  for  tJus  purpose  before  that 
time.  The  explanation  is  this,  that  the  enormona  demand 
created  hj  the  American  War  for  military  barrels  was  more 
than  the  mannfactarers  of  rolled  barrels  could  supply ;  every 
possible  means  were  therefore  resorted  to  to  make  up  the  defi- 
cient v,  anion others,  barrels  were  made  of  twisted  iron, 
allkougii  it  will  be  seen  by  reference  to  a  subsequent  table  that 
the  twisted  barrels  stood  proof  somewhat  better  than  the  plain 
firon  ones,  the  proporticm  of  iailnre  being,  twisted,  1*20  as  com- 
pared with  plam  iron  1*35  in  the  hondred ;  yet  the  difficulty 
of  obtaining  them  as  perfectly  free  from  flaws  and  specks  as  is 
reqnired  for  a  rifle  barrel  led  to  their  rejection  as  soon  as  rolled 
barrels  could  be  procured  in  sufficient  quantities.  All  experience 
has  proved  that  for  a  military  riHe  l)arr-cl,  so  lone^  as  steel  is  not 
used,  there  is  nothing  equal  to  the  barrel  piodueed  hy  rolling. 

As  it  may  be  interesting  to  .show,  as  far  as  the  lieturns 
permit,  the  proportion  of  failures  which  occor  in  proof  in 
the  Tsrious  descriptions  of  barrets,  we  append  tlie  following 
tables;  it  must  be  received,  however,  with  the  understanding 
that  the  classification  is  necessarily  very  imperfect.  Barrels 
come  within  the  category  nf  twisted  barrels,  whether  they  are 
to  be  made  up  into  sin^-le  guns  at  12s.  to  14-8.  each,  or  into 
double  guns  of  the  hi^'her  class.  Again,  the  military  barrels 
proved  at  the  Trade  i'roof  -  house  are  of  various  qualities. 
Barrels  of  this  class  are  sometimes  set  up  into  oommon 
smooth-bore  muskets,  which  are  made  of  a  low  quality  of 
:iron.  The  barrels  made  for  the  Amencan  war  were  by  no 
means  of  uuiform  quality.  With  these  drawbacks,  however, 
it  will  1)0  seen  that  the  brealcarfe  in  this  class  is  only  I'llS  in 
the  hundred.  It  has  before  been  mentioned  that  the  breakage 
in  the  high-quality  barrels,  made  for  the  English  military  ser- 
vice, does  not  exceed  two  in  a  thousand. 

Tablb  showimo  ths  Fbopobtion  or  Detectitb  Bakuls  Paotbd  at  tbb 

BlBiONaHAlf  PBOOI>B0UtB. 

Twisted      .....  6  67  percent. 

Plnin  iron         .        .       .       ♦       ,  4'57  „ 

Twisted  military    ,     .       .       ,  1-20 

Plain  irott  1*36  „ 

Pistols   2-73  „ 

Average  of  all  Ue«onpuuua      .      .  4-1&      „  ^ 


I 
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The  tbllowint^  ta'olo,  showing"  the  value  of  hre-arms  exported 
ifi  taken  from  the  "  Statistical  Abstract  for  the  United  King- 
dom" presented  to  the  Hoosob  of  Parliament 


KUUDKR  AND  DECLARED  YaLUR  OP  FlRR-ARMS  (sMALL)  EXPORTKD. 


I 


1850 
1861 
1852 
185S 
1864 
1855 
1856 
1857 


Number. 


236,144 
252,5<i9 
ISO,  7  76 
261,W2 
£37,679 
187,023 
224,696 
810,768 


Vulut. 


236,831 
219,206 
18i,700 
272,853 
211,874 
163,284 
288,677 
447355 


1858 
1660 

1860 
1961 
1862 
1863 
1864 


223,718 
171,529 

272,948 
316.509 
702,254 
439,122 
260,986 


325,543 
168,297 
358,847 
515,361 
1,673.706 
856,009 
844^476 


This  table  very  much  nnderstates  the  arms  exported, 
except^  perhaps,  in  the  years  in  which  the  American  war 
demand  occurs.  A  large  number  of  guns  are  sent  away  which 
are  not  entered  at  the  Cuatom  House  as  guns  at  all.  This 
is  particularly  the  case  with  the  high-priced  guns  exported  to 
Iiidia  for  sporting  purposes.  The  value  of  such  ffiins  alone 
would  in  many  years  equal  a  large  proportion  of  what  is  here 
shown  as  the  total  value  of  our  exports* 

The  eflTect  of  the  American  war  on  the  gun  trade  of 
"BirmiTitrlinm  will  be  shown  by  the  followinof  monthly  table, 
commencing  with  October,  1861,  the  earliest  date  at  which 
a  separate  classification  is  given  of  military  barrels.  The 
attack  at  Charleston  on  Fort  Sumter  commenced  on  the  12th 
April,  1861,  and  the  first  orders  for  arms  reached  Birmingham 
on  the  following  9th  May.  We  can  only  judge  of  the  nnmher 
made  in  1861,  previous  to  October,  by  the  fact  that  the 
number  of  plain  iron  barrels,  including  all  descriptions, 
increficed  from  13,415  in  January  to  3G,275  in  Septemlier, 
afi;er  w  hich  date  the  number  of  military  barrelB  is  separately 
given. 

An  important  fallin^-ofif  in  the  number  will  be  observed  in 
January,  1862.  Hus  is*  explained  by  the  ooonrrenee  of  the 
Trent  nMair,  which  led  to  the  Order  in  Gonncil,  laying  an 
embargo  on  the  export  of  arms,  issued  on  the  4th  of  I)6cem- 
ber, 

This  embargo  was  removed  early  in  1862,  and  we  therefore 
find  the  trade  a^m'n  actively  employed  throughout  18f':^,  until 
in  October  of  that  year  the  barrels  proved  in  Birmingham 
alone,  in  addition  to  a  very  Jarge  number  supplied  to  the 
London  trade,  which  would  be  proved  in  the  London  Proof* 
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house,  reached  the  unprecedented  numl)er  of  OO^Sio.  Thcso 
barrelH  would  be  mnde  up  into  rilles  during  the  foliowing 
month.  This  number  is  ultugether  unequalled  in  the  history 
of  the  tfade.  It  affords  strong  evidence  of  the  wonderful 
elasticity  of  the  Biraiingliam  trade^  when  called  upon  to  pat 
oat  its  fall  power,  a  fact  which  shows  that  Go^enunent  can 
at  all  times  rely  on  the  resources  of  the  arms  trade  of  Bir- 
mingham in  any  emergency  that  may  arise.  The  demand  for 
the  Northern  States  suddenly  ceased  in  September,  1863. 
Without  notice  the  orders  a\  <  i  r  withdrawn,  us  at  that  time 
the  manufactories  at  SpringiieUi  and  elsewhere  iu  the  United 
States  were  foimd  sufficient  to  supply  their  wants.  ITie 
smaller  numbers  made  snbseqnently  mast  have  foand  their 
way  to  the  Confederate  States. 

Monthly  table,  showing  the  effect  of  the  American  war  on 
the  demand  for  miUtary  guns. 

MiLiTABT  Barrels  Proved  at  the  Birmingham  Proop-rou!«e. 


1861. 

1808. 

1868.  1 

Janoaiy  . 
Febrnarr. 

^^.r^h  .*  . 
Aj.nl.  .  .  2.7 
May  ...  Ji 
Juno  ...  1  35? 
July  .  .  . 

September  J 
October  . 
November 
December 

61,95 

32.348 
28.698 

29,828 

18.673 
S8.688 

17,643 
12,983 
20,189 

19,026 
29,307 
87.644 

4fi,i39 
60.345 
48.758 

54.705 

40^06 
88,706 

11.025 
13,739 
18,419 
13,669 
24,534 
17,078 
6.715 
5,454 
5,807 
10,220 

3,660 
1,389 

4,010  ' 

3,720 

4JM6 

4,955 
4^116 
8!;Mr 

4.385 

148319 

888.264 

210.078 

\  483tt 

We  thus  find  that  duriug  the  four  years  the  number  of  mili- 
tary arms  made  in  Birmingham  amounted  to  783yiO;5 ;  of  these 
something  less  than  50,(KK)  were  shipped  to  other  countrieSj 
leaving  783,40^  for  America.  The  London  trade  during  the 
same  period  supplied  844,802 — ^maki^g  a  total  of  1^078,205. 
KuMBBR  or  ftims  Supflisd  to  Ammica  Dutnro  tbk  Was  (w  1861-1864. 

Birminglumi .  733,403 
London   344(802 

Total   1,078,206 

It  will  be  interesting  to  know  what  the  Americans  have  done 
for  themselves  darine  this  perjpd.  No  very  authentic  infor- 
mation can  be  obtained  in  the  absence  of  any  Official  Reports^  but 
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the  following-  information  has  been  supplied  by  a  gentleman  in 
America,  peculiarly  well  informed  on  all  matters  relating*  to  the 
production  of  arras.  He  says,writinqr  on  the  21st  Aagusfc,  1865:— 

Tb»  Sprini^&eld  (Miwsachaaetts)  Armoury  daring  the  first  two  jeara  of  the 
war  pitAmatA  aa  mTerage  of  MMnething  over  600  nourate  dailj ;  and  daring?  the 
last  tu  o  years  the  pn^dnct  Wiia  1,000  p-r  diiy.  At  th«>  dose  of  the  war,  the  power 
of  the  priTato  faotorios  waa  equal  to  the  same  amooat  of  production.  Tnkon 
ilto|pel]wr,  fho  Govmimeitt  and  private  fiuAoriee  were  capable  of  producing 
#0,000  r\r[r<  p.  r  ninnth. 

The  arms  now  in  store  may  be  enumerated  aa  follows 

ovm. 

gpnnt,^eld  nwufcwla     ....  730,000 

Sofield         „   60.000 

other  lands   212,000 

Carbinee:  Braedi-loadm  ,      .      *      .  65,000 

Berotrers   f^fiOO 

iWOBIM. 

Cavafa7  wAtm   44,000 

Artillery  ,.  8,000 

Non-cummiiteioned  Officers    .  .  63,000 

In  addition  to  these  are  ttte  wrnis  now  in  the  hands  of  tho  troops,  and 
taken  to  their  honio»  by  tho  mm  mn<>t:orcd  nnt  of  the  aerrioe.   TIm  """^ 
be  pn^  down  at  alx)nt  iHjual  to  the  nnmbor  Iti  store. 

This  last  statement  must,  however,  be  received  as  a  very 
roagli  estimate^  in  the  absence  of  any  authentic  information. 

PRICES. 

It  is  difiScuIt  to  give  an  idea  of  tho  range  of  prices  of  guns 
as  the  variety  is  very  g^at.  There  is  one  gtin,  however,  of 
whirli  neither  the  quality  nor  the  pattern  has  changed  for 
many  years  past,  and  which  will  serve  as  a  barometer  for  tho 
chief  branches  of  the  trade^  to  indicate  the  variations  in  prices. 
It  18  the  one  knofwn  as  the  African  musket.  These  gtms  are 
sent  to  the  West  Coast  of  Africa,  where  they  are  interchanged 
for  palm  oil.  No  ship's  cargo  trading  with  that  coast  is  com- 
plete withont  a  supply  of  them.  The  taste  of  the  African  is 
fickle  in  the  matter  of  beads;  a  shade  of  colour  w>iKh  is  ia 
demand  one  season  may  be  unsaleable  the  next  ;  but  it  is  not 
so  with  guns,  wherein  he  rejects  all  improvements,  and  rigidly 
adheres  to  the  old  flint  musket,  with  its  bright  barrel^  which 
his  father  and  his  grandfather  used  before  him.  Tliere  are 
▼arions  patterns  of  these  African  gons,  as  each  district  has  its 
own  peculiar  taste.  The  barrels  vary  considerably  in  length 
and  the  stocks,  all  of  which  are  of  beech  wood,  are  variously 
stained,  some  black,  others  a  brown  red,  and  others  again  a 
bright  Vermillion.  I'robably  100,000  to  1  r>0,OUO  oi  these  guns, 
made  in  Birmingham,  are  annually  exported. 

'llie  following  table  shows  the  nmgo  of  prices  of  tho 
leading  gun  of  this  cla^ss  : — ■ 
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TaVLB  ■Hownro  rai  Vakiatiovb  in  Pricks  op  an  AikkaM  MOMtBT  DUftfWO 

THK  Ykabs  1S45  TO  1866. 


1 

Jka.  1 

1 

Mar.  ' 

1 

April 

 ■ 

June 



1 

Oet. 

Nov. 



1 

DM. 

i>/  1 



9,3 

•  •  ft 

... 

.  , 

... 

... 

1S»() 

9/3 

•  •  *  ' 

... 

...  1 

1 

18 17 

... 

*  •  « 

. . 

•  •  * 

... 

IHiS* 

9/6 

11/ 

11/6 

12/ 

•  *  * 

... 

13/0 

12/6 1 

1H19 

10  ;r. 

10/6 

■  .  . 

« •  • 

8/6 

7/6 

7/ 

•  t» 

7/6 

»*• 

... 

7,6 

185<> 

7,0 

... 

• »  » 

«•  ■ 

•  •  * 

1 

IH'A 

.  *  . 

... 

7/ 

**« 

•  •  * 

7,3 

'/ 

7/  1 

1S52 

(;/i) 

...t 

•••• 

•  a* 

7/ 

7/6 

8;  i  \ 

1853 

8/ 1 

... 

Hi 

n/y 

JS51+ 

10/" 

1*.3 

10/^1 

1*1 '0  1 
I0if9 

1 855 

u»;(; 

•  •  • 

10/9 

... 

185(5 

i(i,'9 

SO 

.»/ 

1857 

v'l 

7  1» 

•  •  • 

8/9 

1858 

S'9 

1 

7/9 

•  ft  * 

1  ••• 

•«« 

7/9  . 

1859 

7;» 

8,3 

•  •• 

{>;  , 

18(;o 

I// 

,  1"/ 

10/ 
11 ' 

I8r>it 

10/ 

::: 

10/' 

18(52 

11/ 

9,' 

■    H  G 

8/3 

!  J'/c 

1  18r>.'^ 

8J] 

»/ 

•  «  • 

1 

7/lu 
6/9 

7/i 

•  4  • 

• 

1  ^ 

6/9 

i 

i  I860 

J  6/U 

1  . 

•  •  • 

<  >• 

•  French  Rc'volutioa,  +  C'nmr.m  Ww.  {  American  War. 


The  following  prices  of  military  arms  supplied  to  the 
Enorlisli  Government  are  taken  from  a  retnm  made  to  the  House 
of  Commous  on  the  iGth  June,  18ti4,  and  from  other  sources  :  — 

Sifled  musket  pattern  18S3   63/8 

Short  riflo,  sword  bayonet     ..«•«.  94/7 

Cavalry  carbine  63/7 

Artillery  carbine,  aword  bayonet   ....  71/0 

Oval  bore  Lancaster  carbine,  sword  bayonet     .  .  88/7 

Naval  ri6e,  sword  boyonet           .  <    .      ,      .  89/7 

Oavaliy  piatol   61/10 

These  prices  include  the  oost  of  inspection,  which  is 

estimated  at  3/7  each  rifle. 

The  tables  which  follows  giving  descriptions  of  tlie  armn 
used  in  the  English  service  from  the  latter  part  of  the  last 
century  to  the  present  tirae,  have  been  kindly  supplied  by 
Colonel  Dixon,  R.  A.,  Superintendent  of  the  Royal  Small  Ai*ms 
Factory  at  Enfield.  The  table  describing  the  arms  now  in  nse 
is  most  valuable,  as  exhibiting  at  one  view,  in  minute  detail, 
the  result  of  the  many  laborious  enquiries  of  the  la^  fifteen 
years,  which  have  been  instituted  by  our  Government,  with  a 
view  of  placin*]^  in  the  hands  of  our  soU!ier«  the  most  efficient 
weapons  which  science  and  skill  could  produce.  This  tablo 
may  be  regarded  as  embodying  the  present  state  of  our  kni>\v- 
edge  on  the  subject. 
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BNGLI8H  MIL1TABT  ARMS. 

A  DBSCEIPTIOM  Of  TRl  DlfFKHBNT  KINUS  OF    K.NuLisU  AJIMS  IS  USE  FOE  LaND 
AMD  Ska  StRTICK,  UF  TO  THE  TlA«  1820. 


Lentfth  of 


Bmt«1. 
n.  In 


MrSKETS,  TUNT. 

Land,  Jiegnlaa-,  Old  Put- 
tern,  A    .  -3 
India  Pat  f'»rn,  B     .    .  3 
Land,    Regular,  New 


6 
3 


6 
3 
1 
1 

3  2 


2 


6 


Pattern,  0 
Light  Infantry 
Pioneers' 
Bkiok  Sra,  Long 
Btook  8e«»  Short 

iifLBS,  turn. 

Infantry,  D 
Cavaliy  . 

r■\RllT^•^^  rr.iM". 
8ergeauti9',  Inilia  I'uttn.  3  1 
Sergeants*,  Light  hdjM  d 
Cadets',  Senior  .  .  3  0 
Cadets'.  Junior  .  .  2  lU 
Heavy  Dragoon      •   .  2 


Arm. 

Compi- 


Arm 
CvrnpL, 
with 
B«7U  i  Bajront 


Arm  I 

Conplete  Bayaoet. 


Arm  ' 
Coniplet4> 
with 

D«ya:iet.  Calibre. 


ft.  in.  ft.   iu.  ,  iL  ill 


.1. 


4  10  1  5  G 
4   7  11   5  16 


4  H' 


3 
0 


111.    oi,  lb.     uz.  I  lb.    oz.  Inches. 


10  15 
9  111 


5  16    3    10  H 


4  7  i  5  |G  0 

4  5  1  6  !5  10 

4  5  ll  5  5  10 

3  6  1  5  4  11 


3  9i 


8  2  11 


Elliott's 
Short  Cavaliy 

I'isrot.s,  FLINT. 

Heavy  Dragoon  . 
Light  Dragoon 
Extra  Scnrice 
Sea  Service,  Long 
Sea  Service,  Short 


SPKAE8. 

Sergeants' 


2  '8 

6  3 


1 

1 
5 

8 


1  9i 
none 


5  7J 
2  11 


0  13  5 

1  55 


0 
0 
1 


9,5 

b4 

84 


0  11  4 


6 
6 
0 
9 
8 
7 


10  41 
9 

9  Hi 
8  7 


9  0§ 
6  3 


.14  2  7 


0  9 
0  9 
0  9 
0  12 
16  9 


PIKES. 


Laud 
Sea 


0  15 
0  15 

0  15 
0  18 
0  15 


none 


none 


$» 
t» 


2  7 


none 
» 
ft 

it 


7 
7 
7 
6 
8 
7 


1  1  12  0  -753 
1   0  .10  11^ 


0  15  11  0\ 

1  Of  11  n 
1  0  10  lit 
I    0  |10  111 


1  0 


9  7 


13 

10 

7 

li 
3 


9  0 


8  0 
8  0 


5  2 


3  1 
2  10 

2  14 

3  74 
3  0 


6  8 


5  2  ,  „ 
4  0',, 


0  16i  10  0 

none  I  6  3 

I 

0  luj  7  14 

1  0  ,  8  13 
0  7  18  1 
0  8  6  15 
0  13  i  8  14| 
0  10  7  13 
none    5  2 


ft 
>» 

M 

tt 


none 
11 
I* 

*> 
»> 


Heavy  Cavahy.  Straight 
Light  Cavalry,  Scimetar 
Sergeants'  .  .  .| 
DrummtTb'  .  > 
Artillery 
Seft 


L*nyVt. 

ru  in. 


3  4 

3  2 

2  11 

2  7  \ 

2  G  j 

2  fS  ' 


Wtighi. 
lb.  OS. 


2  8 
2  0 
8  8 

1  15 

2  4 
2  A 


»• 


•622 


•653 
•763 
•653 
It 

•788 

•653 
t> 


•753 
•663 
•653 
•567 
•567 
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▲  "DtmBKUnoM  or  Aems  intboditckd  into  mt  English  SiBVicB  tiiKni  tm 

YSXM.  19^,  VP  TO  NoTBMBKft,  1841. 


Arm 

Arm 

with 
lia>ut. 

Arm 

1 

Aim 

with  1 
B«yon«t.  CaUbre. 

til. 

ft 

n.  la. 

(1. 

^ li.  o* 

Uk  uz. 

lb. 

1 

■1 

ur  Int  Putt<*m  . 

*> 
l> 

o 

J 

t 

1  5 

0 

xu  u 

ft  Itt 

10  It 

fi;tck -Action  Lock^iiUiail 

I* 

1 

or  £11(1  ran^m     •  > 

Is 

Q 
o 

1  5 

6 

0 

1  9  10 

0  16 

10 

7 

» 

AltcTod  Barrels  <t  I#t>ckiH 

•i 

•> 

^> 

4 

7 

1  r> 

G 

0 

10  V 

0  15 

'lo 

15 

>> 

New  (FatUu-u  IbiHi)  . 

4 

7 

I  & 

a 

u 

**• 

11 

2  . 

-■■•*» 

Kew  Baivel^  and  Locks, 

\ 

1  - 

S 

a 

7 

1  5 

0 

0 

lU  0 

10 

15 

753 

2 

10 

1  5 

5 

3 

9  1 

1  u 

1  , 

R1KLE9,  PKKCUtaiOK. 

1 

Heavy  Naivy 

2 

9 

-I 

1 

11  6 

aa 

me 

•?96 

Infantry,  (Sword 

Uay<jnet)      .        .  . 

o 

G 

3 

10 

2  2{6 

7i 

9  6 

U 

6 

£«)rgvuntH,'  (Suoket 

1 

1 

Bayonet)  ... 

i 

9 

I 

11 

I  6 

5 

6 

1  ^  5 

0  12i 

10 

CAttBlNMS,  PJUtC'USSlOK. 

1 

Vioioria  .       .       .  . 

2 

2 

3 

6 

uono 

none , 

7  13 

none 

no 

ne 

•T33 

*> 

1 

1  5 

5 

H 

8  2 

0  I2i 

8  14^ 

2 

2i 

3 

6i 

0  Hi  4 

6 

7  0 

0  lu 

7  10 

ViSTdL,  PtKcUSslOU,  ' 

0 

6 

I 

0 

■  •1 

1  18 

SWOHDS. 

1 

Heavy  Ctkvulry  . 

«« 

s 

o  qi 

Light  Cavaliy.      .  . 

•  ♦ 

3 

2  5i 

Slh     Sc!rvioe,  New: 

I'tu-beru   .      .  J 

•  • 

2 

6 

... 

•  it 

2  12 

... 

Lahcb    .      .  . 

9 

1 

4  4 

* 
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'•461 

•451 

•551 

•689 
•677 
§77 

j-494 

•358 
•470 

■570 


itocks 
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Tlio  old  Laud  Musket,  maiked  A  in  tlio  rii*st  preceding 
tabk',  was  used  in  the  service  till  about  1794;  none  were  made 
after  that  date.  During  the  i*euiu8ular  Wai',  the  foicea  were 
geneTally  armed  with  l£e  India  Pattern  moBket,  and  this 
remamed  more  or  less  in  the  hands  of  the  troops  down  to 
1830.  During  this  period  a  new  arm,  called  the  Kew  Land 
moaket,  0,  was  g^dually  introduced,  superseding  the  India 
Pattern,  The  prices  paid  for  these  three  descriptions  of  arms 
were : — 

Old  Iiand  Madcet .  .    £1   16  0 

India  PjitU-m,  1810  .  .  .  1  19  1 
Mew  Loud  Moskdt  .      .      2   18  ft 


llie  last  price  is  an  indication  uf  the  superior  quality  of  the 
arm. 

This  old  Infantry  rifle,  D,  as  carried  by  onr  troops  in  1800, 
was  nsed  in  the  serrice  down  to  the  introdmstion  of  the 
Brunswick  rifle,  in  1840.  It  was  generally  named  the  "  Baker'' 

rifle.  Tt  111  seven  grooves^  with  quarter  turn.  It  was 
used  by  the  rifle  regiments  of  t!io  line,  and  by  the  King's 
German  Legion.   The  price  iu  18X0  was  £4  88,  3^. 


WuaHT  or  mttoMjn  Auis,  inxH  xhbib  Amnntmoit. 


Old  Land  Musket,  in  use  till  1794— 
Muaket,  Bavonet,  and  Scab* 
baid  

Sixty  Bounds  of  Ammnnitk  n 
India  Pat^teni  Musket,  in  use  till  ISdO— 

HtuADBt,  Bayonet,  and  SoalK 
bard  ..... 

Sixty  Boonda  of  Ammnnitioa 
Psraiisf kn  Moikel,  fMtem  1842^ 

Musket,  Biyoaflfc»and  Scab- 
bard .      .      .      •  . 

Sixty  HonndB  of  Amnnmitiioii . 
BmuaAv  ck  Tliflu — 

Eido,  Bayonet,  and  Scabbard  . 

Sixty  Rmmdfl  of  AmmimitioB 
Jdiule  Rido,  Piittom  1851  — 

Hiiie,  Bayonat,  and  Scabbard  . 

Sixty  Bounds  of  Anumiaiticiii 
Enfield  Ritie,  Patteru  1833— 

Bifle,  Bayonatj  and  Scabbard 

Sixty  BcNUidfl  of  Ammnnitloii 
Short  Biflo,  Pattern  18G0— 

Bifle,  Bayonet,  and  Scabbard 

Sixty  Bounds  of  Ammiinitinn 


18  0 
6  17 


11  II 

6  7 

11  15 

6  9 

10  13 

6  12 

9  12 

6  10 


.  10  4 
.     5  10 


Ibt.  IIS. 


17  7 


10   Ilk   .  — 
5    7     .     16  21 


17  « 
17^9 
17  9 
15  6 
15~4 
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STATISTICS  Of  fOBXION  lUHUflCTUBK. 


STATISTICS. 


As  reference  has  been  made  to  the  productions  of  Belgium 
and  France^  it  will  be  interesting  to  see  the  extent  of  tiie  trade 
carried  on  in  tbose  countries.  We  Iia^e  the  ad^tage  of 
being  able  to  refer  to  very  much  more  complete  statistics  than 
are  obtainable  In  this  country.  The  following  tables  are  taken 
from  a  work  published  by  the  authorities  of  the  JAcge  Proof- 
house,  and  from  the  report  of  Mi*.  Barron^  Secretary  of 
Legation  at  Bm^els  ; — 

nUE-ABMB. 


Gbnkkal  List  oi  tbb  Ftu^AMis  Proved  in  Lieor  ovbin« 
or  44  TBAU  (prom  1820  to  1864). 


na  mtoD 


Year*. 


Gun*.  Ouni. 


1820  to  1831 
(incladed). 
1832 
1838 
1834 
1885 
1836 
1837 
1888 
1839 
1840 
1841 
1842 
1813 
1844 
1815 
184« 
18*7 
1848 
18ig 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1850 
1860 
1861 
1862 
1863 
186i 


423,892 

29,064 

62,061 
95,167 
100,4K8 
152,044 
103,083 
56,758 
88,019 
4i),379 
91.011 
85.561 
63,821 
79,824 

85,yii 

25,U37 
34,307 
71,165 
106,304 
138,546 
151,553 
159,261 
166,390 
190,586 
193,640 
211,133 
26^^,967 
laS,2ll 
168,553 
139,352 
126,50U 
93,475 
145,161 
202,216 


»8,a76 

13,145 
20,250 
28,104 
24387 
24,846 
23,041 
21,226 
20,006 
23,936 
27,847 
25,511 
24,956 
27,816 
29,665 
35.188 
44,154 
37,709 
50,635 
67,587 
61,559 
57.805 
76,030 

108.796 
80,811 

103,711 
99,392 
74,723 
68,160 
80,605 
69,383 
69,925 
83.394 
96,616 


SaddU 
PutoU. 


Pocket 
PittoU. 


158,202 


6,075 
9,320 
9,129 

8,438 
16.316 
18^6 

10.349 
9,094 
10,917 
7,002 
9^38 
14,931 
17,015 
8,754 
15,046 
16,575 
24,724 
88,116 
I9,sn5 

n,'ji)6 

14,920 
15,727 
39.163 
40,620 
21,311 
39,114 
84,275 
52,981 
26,863 
55,642 
23,05S 
13,682 


190«140  827,402 


18,444 

36,072 
32.332 
31,074 
44.172 
24,910 
20.708 
21.548 
23,574 
30,166 
34.416 
24,360 
50  540 
41,992 
40,00  1 

:u  0(18 

21.116 
45.972 
28  796 

16,594 
39,260 
38,908 
38,066 
41,584 
41,842 
54,130 
3CI.&U2 
86.016 
30,272 
23,708 
32,282 
7.556 
11.653 


80.040 
68,618 
68,132 
98,976 
140,608 
87.448 
105,274 
88,208 
88,208 
88,564 
103  726 
99  692 
117.758 
15»;">,6U 
204,144 
241,338 
258.806 
284.086 
289.374 
202.302 
172,000 
300,714 
309,094 
263,042 
257,280 
232  '192 
18l[660 
180,042 
189.090 
189,452 
202,310 
136,961 
172,962 


Gums. 


Total. 


394,499 

189,795 
102,877 
44,455 
74,608 
71,651 
39,300 
31,542 
44,202 
18,448 
19,569 
22.744 
30,162 
31.209 
36,121 
24,5;i5 
24,541 
115.014 
58.338  ] 
44,063  j 

GO  nr^  ■ 

58,005 
68,477  I 
78,720  I 
96,250 
82,879  i 
66.194 
62,563  ; 
113250 
179.660 
248,74(j 
325,689  i 
256,8^8  I 
177.752  I 


1,687,511 

330,488 

29B,858 
277,510 
388,612 

441,769 
294^098 
249,409 
222,562 
212,488 
267,(;04 
279,060 
252,829 
321,678 
307,348 
437.652 
495  394 
520,375 
670,069 
591,432 
512.251 
503,84>< 
Cfi5,439 

740,989 
714,490 
737,486 
742,519 
594,773 
589,296 
671,960 
I  684,652 
'  779,273 
653,318 
674,882 
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StaTKME.NT  of  THK  value  of  FlRBABMS  KXI'OltJ  tD  FKOM  BhLGlLil. 

18iO    .    .    £VJ7,^\G  1858    .    .  £396,962 

1851  .    .     238,430  .    .  4C)(),116 

1852  .    .     218^73  1860    .    .  475,678 

1853  .    .     312,810  1861    .    .  716,187 

1854  .    .     882,555  1862    .    .  91'J,298 

1855  .    .     358,758  1863    .    .  7(i5,17« 

1856  .    .     408,893  1864    .    .  654,352 
*  .  415»587 

It  18  Stated  that  the  exports  of  recent  years  inclacle  large 
amoantB  of  foreign  arms  imported  into  Belginni^  free  of  duty, 
to  be  repaired  or  altered..  I'he  imports  were,  in — 

18fil    .    .   £76,154  1863   .   .  MfiK 

1863    .    .     61,119  1864    .    .  45,414 

We  have  secii  thai,  during  the  last  ten  years,  the  total  pro- 
daction  of  England  was  0,116,305,  but  before  making  a  com- 
parisou  with  the  Liege  trade  returns,  the  number  of  arms 
made  at  the  Enfield  Factory  must  be  deducted.  Thia  will 
bring  our  total  to  6,611>203.  The  production  of  the  Li^ge 
trade  daring  the  same  ten  jears,  according  to  tiie  foregoing 
table^  was  6,842,264,  or  something  moro  than  a  million  in  excess 
of  our  make.  It  must  be  understood,  however,  that  while  the 
aggregate  number  produced  in  England  is  1  7  per  cent,  less  than 
that  of  Lit'gCj  the  English  arms  are  of  greater  aggregntp  value. 
The  Belgians  muka  a  very  large  number  of  pocket  |)LstoIg  at 
\8.  O^d.  to  Iti.  1  Id.  each  pistol.  The  Proof-house  returns 
show  tiiat  in  the  ten  years  the  number  of  pocket  pistols  proved 
was  2,305,176— more  than  one-third  of  the  entire  make  of 
Liege.  In  the  English  returns  we  have  only  588,477  pistols,  or 
little  more  than  one-tenth,  and  none  of  these  are  sold  at  anything 
like  the  prices  of  the  common  pistols  of  Liege,  As  the  demand 
for  English  work  runs  on  superior  qualities,  the  English  makers 
have  never  attempted  to  make  pistols  of  this  vcrj^  low  class. 

The  superior  reputation  of  English  guns  has  largely  given 
rise  in  Liege  to  the  baneful  practice  of  counterfeiting  English 
trade  marks.  Eveiy  effort  should  be  made  to  obtain  a  law  to 
cheek  a  practice  so  injurious  to  our  manufacturers  and  so  detri** 
mental  to  the  public. 

We  are  enabled  to  arrive  at  a  tolerably  accurate  estimate  of 
the  value  of  the  arms  made  by  reference  to  the  Customs 
Keturns,  which  give  us  the  number  exported  and  their  value. 
During  the  years  1865  to  1864  the  number  of  guns  exported 
from  England  was — 

Kambcr  of  f^xw  3,108,51-8 

I>eelarea  value  of  dilto  £5.0i2,05S 

Yolne  of  each  gon       .  .      .    £1  IZ  i 
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During  the  Hume  }  eurs  we  have  the  Belgian  value  exported, 
but  not  the  number  of  guns.  We  are  obuged  to  assume  that 
Belgium  during  those  years  exported  as  many  of  lier  entire 
niake  as  England,  alihoogh,  in  trutli,  alie  no  doubt  exported  a 
mach  greater  proportion,  as  we  may  be  sure  that  the  home 
consumption  of  Belgium  wonld  not  bo  orpml  to  that  of  En<rland. 
The  following  statement  will  show  the  number  of  guns  mndo 
and  exported ;  the  military  guns  made  by  the  English  nuhkers 
for  their  Government  are  excluded  from  the  calculation: — • 


Number  of  gona  made  in  England  for  Otdinaiy  trade 
Of  this  number  England  exjxirled 
Number  of  guns  inade  in  Belgium  Ibr  trade 

Number  assumed  to  be  cxporteil  by  Belgil 
Declared  value  of  Belgian  expocia 
Value  of  each  gun  . 


4.r>32,y5i 

8,108, 5-KS 
4,591),200 
£14  0 


The  arms  manufactured  by  the  English  trade  for  Government 

may  be  estimatoti  at  £3  each.  This  is  somewhat  below  the 
real  value,  but  it  will  be  niMir  enough  for  the  present  purpose. 
These  data  will  give  the  following  results  a^  the  value  of  the 
production  of  the  two  trades  dui-ing  the  teu  years,  l8o^  to 
18G4  inclusive : — 

4.632,954  gusi  at  £lUt.6(LeMh  .      •  £!jBM,W 

998,249  Op.  at«SOi.Od.eMk  .  £2,934,747 

£10,448,999 

BBUHUll. 

9,9ft9,9MgnBsat£14i.9d.eMli    .  .  £8,810,7M 

In  this  estimate  credit  is  not  given  to  Belgium  for  any  arms 
made  for  their  own  Government  by  the  mannfaotorerSj  as  the 
exact  number  is  not  known.  It  is,  however,  very  small, 
abont  12,000  in  the  whole  ten  years ;  and,  if  taken  into  the 
calculation,  would  very  little  affect  it.  The  error  is  very  much 
more  than  compensated  for,  by  allowing  to  Belg-inm  an  equal 
value  with  England  for  the  guus  retained  for  h<  »Tnn  trade. 

We  have  no  means  of  ascertainiug'  the  number  of  guns 
made  in  France,  but  the  following  table,  showing  the  value  ex- 
ported, is  taken  from  Mr.  Barron's  report : — 

•TMIMBIIT  or  THE  VALUE  Or  tOM-AXItM  XSFOMKO  rtOM  FBAMCS. 

1867  -  -  £123,464  1861  •  -  £760,648 

1858  .  •    121,880  1862  -  .  5»6,7:)6 

1869  •  .   243,824  1868  •  •  fiS2.539 

1969  •  -  99U,949  1964  -  .  89D,«S4 


Digrtized  by  Google 


OOMFABlflOll  Of  BUaUM  AM)  VBOtCfl  AB1I8, 


It  will  be  8eeu  from  thin  atatemeiit  that  i'Vanco  must  liave  sup- 
plied the  largest  amount  of  arms  to  America  ill  the  first  year 
of  the  war  (18(51)— on  the  other  hand  the  supplied  from  Eng- 
land and  Belgium  did  not  reach  their  hiffheat  point  till  the 
following  year.  This  is  explained  by  the  nujt  that  France^  on 
the  outbreak  of  the  war^  sapplied  a  large  number  of  old  anna 
which  were  lying  in  store. 

The  following  comparative  table  of  prices  manufactured  in 
Litsge  and  St.  Etienne,  was  given  in  evidence  before  the  French 
Commissioner  by  a  merchaut  engaged  in  the  sale  of  Belgian 
and  French  Arms * 


OaitrABAatvji  Fucis  of  BnouN  amp  Fkuiob  FiUAaMS. 


Single  (hm*. 

at,  AiawM. 

M 

«i 

If. 

M 

«• 

Boys'  Gum,  the  commonest  . 

0 

4 

6 

•  •• 

n 
U 

4 

y 

«•« 

For  Moil      th<i  commot«*8t  . 

0 

6 

5 

Ditto           a  little  butter 

•             •             •  • 

5 

0 

a 

8 

DiUo           Mhatii  twisc  barrol 

«             •             «  * 

0 

6 

9 

10 

I 

Ditto            «ham  pfit<«nt  breech 

0 

8 

10 

0 

10 

11 

Ditto           ali&iu  Uamiibcun. 

0 

» 

3 

0 

3 

DoiukiU  Ofwm. 

0 

11 

7 

0 

14 

0 

0 

17 

8 

0 

17 

2 

0 

18 

8 

1 

0 

2 

1 

1 

4 

1 

0 

10 

1 

1 

9 

1 

2 

4 

1 

8 

e 

Wiro  twist  borrela  . 

»,           4             •  « 

1 

S 

2 

1 

12 

6 

CommoT)  !nrtiinntod  gteol  bwreb  •      •      .  « 

1 

14 

0 

2 

1 

4 

2 

4 

6 

2 

8 

1 

Ansidk  Xoodm. 

4 

TmftBcheBX  fcwiat  bwrato 

2 

14 

0 

S 

17 

2 

8 

19 

0 

Revolving  Pistols, 

1 

16 

10 

2 

6 

7 

t 

18 

2 

8 

S 

0 

••• 

Pocket  Pi$toia. 

Bra68,  with  gosrS,  per  pair 

•       •       •  • 

0 

2 

1 

Iran  ditto            ditto  , 

0 

2 

7 

0 

8 

0 

Ditto  secret  trigger  ditto  . 

«       •       •  * 
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3 

0 

0 

3 

10 

Ditto  ditto  MraW'Off  barrels  . 

0 

3 

10 

0 

6 

2 

Digrtized  by  Google 


48a 


SMALL  ABMS  71BtAD^  AtjSOClATlOlf. 

SMALL  ARMS  TKAI>£  ASSOCIATION. 


A  notice  of  the  Biimingham  Gnn  Trade  would  be  incom- 
plete without  some  reference  to  the  Association  wliicli,  under 
the  title  of  "  The  Birmingham  Small  Arms  Trade/^  has  now 
for  eleven  years  conducted  a  large  proportion  of  the  military 
work.  It  originally  consisted  of  the  twenty  firms  who,  in 
1851,  were  selected  by  the  Government  to  supply  the  arms 
required  ou  the  breaking  out  of  the  Crimean  war.  In  conse- 
quence of  the  sudden  increase  in  the  demand^  when  the  orders 
were  first  given,  great  difficulty  arose  in  arranging  workmen's^ 
prices,  and  still  farther  difficulty  owing  to  the  competition 
among  the  masters  for  the  workmen  skilled  in  the  military 
bi  aiu'h..  To  remedy  these  evils,  the  Association  was  formed. 
It  exists  at  the  present  time,  and  iiirhides,  with  remarkably 
few  oxceptiojis,  the  same  firms  whu  origimited  it  in  i851.  As 
among  its  other  functions,  it  regulates  the  prices  to  be  paid  to 
workmen^  it  also  fixes  selling  prices.  On  this  grouna  it  haa 
perhaps  been  viewed  with  some  little  jealousy  by  the  War 
Department,  which  has,  of  course,  been  the  Association's  best 
customer.  However,  the  fear  of  outside  competition  has 
always  served  to  prevent  any  advantage  being  taken  by  the 
Association  in  the  matter  of  prices.  We  have  seen  that 
the  system  is  not  without  precedent,  as  the  Govermnent 
of  William  III.  recognised  a  similar  association,  when  it 
addressed  the  first  order  in  a  joint  document  to  the  five 
manufacturers  then  employed.  Without  such  a  system  the 
trade  could  not  have  been  carried  on  with  the  regularity 
necessary  for  the  steady  production  of  the  large  number  of 
arms  required  from  them.  It  has,  no  donbt,  worked  well 
for  all  concerned,  for  the  War  Department  in  securing  steady 
supplies  at  fair  prices  for  the  masters,  in  guarding  them 
from  loss  of  profits  by  injurious  competition,  and  for  the 
workmen,  in  giving  them  regular  employment  at  steady, 
remunerative  wages.  The  Government  taking  this  view  of 
the  question,  has,  from  the  first,  recognised  the  Chairman 
as  the  organ  of  comniuniention  with  the  Association  on  all 
matters  relating  to  the  supplies  of  arms  required  from  its 
members.  It  was  through  the  instrumentality  of  this  body 
that  the  Prool'-houso  Act  of  1855  received  its  present  form, 
«md  it  was  they  who  organised  the  Company  which  has  carried 
out  the  Small  Arms  Factory  at  Small  Heath.  They  did  this 
ivhen  convinced  of  the  success  of  this  system,  as  they  saw  that 
without  such  a  step  the  military  trade  would  be  lost  to  Bir- 
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tnmghAm.  On  the  one  hand,  they  had  tbe  Enfield  Factory  to 
contend  with,  and  on  the  otherj  the  cheap  hand-lab(Mir  of 
Liege.  They  can  now  meet  the  requirements  of  tlio  Eiig-lish 
Government,  l>y  supplying  arms  which  will  intercluin<rt'  with 
those  made  in  iheir  own  factory,  and  they  can  offer  to  other 
Goverumonts  arms  of  a  quality  which  hand* labour  cannot 
produce. 

00NCLU8I0N. 

At  llie  present  moment  (Septemhe'*,  ^9C}")  the  gnn  trade 
of  liirnimgham  is  suffering  from  tlie  reaction  which  alwayR 
follows  a  period  of  extraordinary  demand.  It  may  be  con- 
fidently expected  tiiut  this  state  of  depression  will  not  be  of 
long  dnration.  The  termination  of  the  war  in  America  will 
restore  the  demand  for  sporting  gons  for  the  United  States 
market,  which  has  always  been  one  of  the  most  important  for 
onr  trade  ;  but  the  employment  which  may  be  looked  for  with 
the  greatest  expectation,  will  arise  from  tlie  demand  for  mili- 
tary arms,  when  a  decision  shall  have  been  arriv  (1  at  respect- 
ing the  ments  of  the  best  breech-loader.  The  question  will 
not  reimun  long  unsettled,  as  all  the  Governments  of  Europe 
are  at  the  present  time  actively  engagt  d  in  the  enquiry. 
When  the  decision  is  made,  a  re-arming  of  all  existing  forces 
win  become  imperative,  as  it  was  when  the  rifle  superseded 
the  8mooth*bore  musket.  An  active  demand  may  then  con- 
fidently be  expected,  and  Birmingham,  with  her  present  re- 
sonroes,  will  be  well  prepared  to  meet  it. 


THE  BIRMINGHAM  BUTTON  TRADE. 
By  JOHN  P.  T0BNBB. 


BnORl  the  closing  years  of  the  reiga  of  Elizabeth,  we  find 
no  trace  of  batton  making  being  an  established  trade,  enqploy- 

ing  any  important  number  of  people.  Buttons,  in  fact,  arc  con- 
siderod  by  Jos.  8twitt,  in  his  erudite  work  on  the  Habits 
of  the  Eiiglisli/'  to  have  been  used  down  to  that  time  almost 
solely  for  ornament.    He  says  :— 

"  Tn  tho  paintings  of  the  14(h  and  succeeding  oentitries  these  ornaments  fre- 
quoiulv  rijipcar  on  the  j^armentaof  both  sexes,  bat  in  •▼wiety  of  instanoea  they 
areiii-  nvn  without  the  button-holes,  and  placed  in  such  Bitaati(»ia  ai^  proclude 
the  idea  of  their  usefulness.  Generally  speaking,  thej  wcnro  made  of  gold  or 
ailrer,  or  are  so  depicted,  with  very  few  exoeptions.  There  is  no  reason  to 
faelfefe  that  the  making  of  buttons  was  considered  a  business  until  nonr  the  17th 
century,  when  tho  makers  of  the  article  formed  a  very  considerable  body.  Their 
whole  tnulu  soema  to  have  b«^on  oonfinec*  to  the  making  of  buttons  worked  with 
the  neetlU*. 

"  In  the  fourth  year  of  William  and  Mary,  a  new  Aot  was  made  in  far:  ur  of  the 
botton-makors,  which  prohibited  the  importation  of  all  foreign  buttons  made 
with  hair.  This  again  was  followed  by  another  six  years  afterwards,  impodiig 
a  pcnaUy  of  iOs.  for  every  dozen  of  cnrered  buttons  sold  or  set  in  garments,  it 
having  been  represented  to  Parliament  that  many  thoosands  of  men,  women,  and 
Ohildren,  within  this  kingdom,  did  depend  npon  the  making  of  silk,  mohair, 
gimp,  and  thrcotl-buttons  with  the  notnile,  and  that  great  lumbers  of  throwsters , 
spinners,  wiuduru,  and  others,  were  employed  in  preparing  the  material  for  such 
battona.*' 

Whatever  may  have  been  the  results  of  the  Acts  just 
referred  to,  buttons  seem  to  have  maintained  a  pi  ugressiye 
ascendancy  during  the  reigns  that  followed  that  of  William 
III.,  and  became  at  times  an  extravagance,  as  in  a  comedy  of 
the  period,  quot  ed  ])y  Fairholt,  whorem  an  imitation  of  French 
foppery  is  thus  satirized  ; — 

*'  Next,  then,  tho  slouching'  If  .  \     and  oar  largo  button. 
And  DOW  oar  ooate,  ilank  brotul,  like  shoulder-mutton ; 
Faoed  with  fine  oo1oiif»— scarlet,  green,  and  tiky, 
WitVi  slt  fV(<s  so  large,  they'll  f^nvc  us  wings  to  fly. 
Next  year  I  hope  they'll  cover  nails  and  all, 
And  every  button  like  a  tennia  ball." 
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Probably,  soon  after  iho  reign  of  George  ITI.  began,  the 
fashion,  which  our  forefathers  can  well  renietnber,  for  the 
wearing  of  cloth  coats,  with  extensive  gilt  buttons,  cora- 
,  menred.  In  8t.  James*  Chronicle  of  17G3  a  writer,  in  describ- 
ing the  display  of  tradesmen  aping  their  betters,  speaks  of 
"the  myriads  of  g^ld  buttons,  and  loops,  high  gartores^ 
shoes,  overgrown  hats,"  &e,,  &c, ;  and  in  speaking  of  a  cer- 
tain smith,  with  whom  he  came  in  contact,  sajB  he  had  *'  a 
coat  loaded  with  innumerable  gilt  buttons." 

At  the  end  of  the  last  century  fho  fjishion  for  gentlemen 
was  for  "an  exceedingly  long  tail-coat,  having  very  largo 
buttons  ;  tight  buckskin  breeches,  buttoned  at  the  knee,  and 
tied  with  bunches  of  ribbons  and  when  gaiters  were  added, 
those  were  buttoned  all  down,  and  this  fiwhion  continnedy  with 
some  'varisttona,  nntil  about  twenty-fire  years  ago,  and  included 
what  may  be  (»]led  the  Angoatan  age  of  batton*niaking  in 
Birmingham. 

In  these,  our  grnriflfntbors'  days,  the  business  of  button- 
making  was  rouiparatxvely  much  more  important  than  now, 
for  other  lint  s  I  jf  indnstry  have  enormously  increased  around 
us,  while  the  button  trade,  from  various  causes,  can  scarcely 
be  said  to  maintain  its  ground.  The  fjEishions  then  in  vogue — 
when,  as  already  stated,  gentlemen  wore  gilt  buttons  on 
their  coats.  Tests,  and  leggings — when  for  ladies  even,  and 
children,  metal  buttons  were  often  preferred  to  those  from 
woven  materials — when  the  varieties  were  fewer,  and  the 
demand  more  steady — when  foreign  competition,  partly  tli rough 
protective  duties,  and  partly  from  the  lack  of  that  developm  rit 
of  the  manufacture  abroad  wliich  has  since  so  enonnnusly 
progressed — were  all  in  favour  of  our  "  Brummagem  buttons," 
no  wonder  that  the  trade  flourished  in  a  way  it  cannot  be 
expected  now  to  do.  Times  have  changed.  The  gentleman 
of  Victorian  England  wears  the  quietest  possible  buttons  to  his 
garment,  and  as  few  of  them  as  is  consistent  with  decency 
and  convenienco  All  duties  on  buttons  have  been  swept 
away  uuder  Sir  Kobert  Peel.  The  foreigner  enjoys  here  an 
open  rrmrket,  and,  wliere  lie  can  make  cheaper  and  better,  has 
in  so  far  depressed  the  liome  niamifacture.  No  matter,  so 
long  as  die  nation  benefits,  and  the  great  principles  of  free 
trade  are  promoted.  All  we  hope  is  that  other  nations,  in 
course  of  time, may  be  equally  liberal  and  wise,  and  thus  make 
the  whole  world  a  free  market  for  all  people. 

At  the  period  under  review^  a  Inrge  shipping  trade  in 
buttons  was  carried  on  to  the  Continent,  as  woU  as  the 
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United  States^  in  addition  to  the  very  ample  demands  for  the 
home  trade.  ,  Easy  fortunes  were  made,  and  maoj  local 
fiimilies  grew  into  affluence,  some  of  whose  descendants  still 
maintain  a  respectable  position  tunong  their  fellow-tovviismen.  * 
Both  employers  fiiul  artisans  were  well  off,  for  while  the  latter 
was  frequently  enabled  to  earn  his  £2  to  C  !  y)er  week,  the 
former  was  ofVen  obtaining  his  £2,000  to  £o,UUU  a  yowv  a  sura 
which,  though  small  compared  with  the  income  arising  from 
some  more  important  manufactures,  was  a  large  amount  to  be 
derived  from  such  an  article  as  battens^  nnless  in  yery  excep- 
tional cases. 

Among  the  houses  that  took  an  important  position  in  the 
trndo  at  that  time,  ^fcvssra.  TlaTnmoud,  Turner,  and  Sons,  Mr. 
Edward  Annriold,  ]\[ossrp.  Bullivaiit,  Messrs.  Sanders  and 
Perkins,  and  ^fr.  J.  Aston,  are  still  represented,  and  can  date 
back  their  origin  tu  souicthiug  more  or  less  than  a  century  a^o. 
All  their  early  prosperity  was  owing  to  the  metal  button  trade^ 
as  was  the  case  with  several  other  good  bouses  that  hare  no 
longer  a  name  or  successor  to  keep  them  in  mind.  It  is  not 
often  that  a  manafacturing  business,  in  an  urticle'  so  '€nbject 
to  the  changes  of  fashion,  continues  to  exist  in  rinronr  and 
infliK'nce  through  a  succession  of  gonemtions,  and  the  writer 
oi'  this  may  therefore  be  forgiven  the  boast,  that  his  house 
stands  alone  in  having  through  four  generations  maintained 
a  leading  ascendancy  in  the  trade.i' 

It  may  be  interesting  to  trace  the  ^fradnal  digression  from 
the  "  long- tail  blue,"  or  snuff-brown  coat  with  gilt  buttons  ; 
and  breeches  be-buttoned  at  the  pockets  and  the  knees,  with 
lagging's  buttoned  all  down  to  the  ancle,  to  the  present  almost 
battoniess  style  of  garments.    The  iirst  serious  innovation 

•Amon^r  thoM  to  whom  the  Birmlngbam  buttoa  inMialkctare  ««•  parMcMlttlj  indebted 

Jn  the  last  reiitury  miy  !»  menttoiBd ; — 

Kr.  Bkddeley,  the  aarUwfc  mwraftotBrar  of  whom  ftnything  i«  IttowB.  Bi  «M  llit 
iiiT8iitor  of  tbo  onl  ohuek,  and  aem*!  otbw  sppliAoce*  whioh  gwally  Mrinffl  in  tfM 
ImiiroTomant  of  lh«  numufacture.  He  lived  In  the  Square,  oiid  zotfnd  from  buefuew  iboat 
17S». 

John  Taylor,  origrinalty  a  caMnot -maker,  bnt  who  hdd  Che  oiffloe  of  High  Sfaerlir  of 
Warwickshire  in  17M.  An  account  of  liis  manoJhetOiy  is  to  he  found  in  *'  Hutton'a  HisUNfT 
of  BinninKhani."  He  introdaced  anomber  of  tmpiroveniente  in  gilt,  plotod,  and  lac<|uerM 
buttons ;  the  value  of  the  weekly  produoe  of  boMone  atone  at  hie  vcrke  being  at  eoe  tine 

estimated  at  not  1e««  tlian  £800  a  week. 

Matthew  Boolton,  who  as  early  its  1746  had  introdaeed  ffreat  improvemeiitB  in  the  manu> 
flactore  of  certain  claases  of  butt^iiB,  particularly  inlaid  and  8t«el<  After  the  ostAblhihuient 
of  the  Soho  Works,  the  steel  buttons  cut  with  facets  employed  ene  of  the  maay  dapavtaunla 
of  his  manufactory,  and  were  sold  at  140  (ruincas  the  gToaa. 

Mr.  Clay,  the  inventor  of  papier  mncb^,  who  in  1778  took  ont  a  patent  for  tnannfkctnrinf; 
bnttoud  ill'  this  material.  This  patent  waa  afterwards  ezteuded,  on  the  ground  of  his 
having  invent' d  a  new  method  Of  aeoorinf  the  ahanHi  He  aleo  maanhiottured  battana  off 
elate  on  a  )ari?e  scale. 

Rali'h  Heiitiiti.  who  «»stn1jlislicil  %vorks  for  mftiiufacttirin^'  l  titi  ^n  sljnnl's  on  nn  imjirnved 

Einciple.  in  Slaney  toireei,  slioriiy  beloru  the  couuutjucemiiux  ui  iLti  prwieui  oeutuxy  — 
nxoa 
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seems  to  have  been  made  by  the  covered  buttons  introduced 
by  Mr.  B.  Sandei  s,  who,  after  losing  an  easy  fortune  in  Den- 
mark, in  the  bombardment  of  Copenhagen  by  Lord  Nelson, 
came  to  this  roimtrv  liopinfT-  to  obtain  at  leu'^t  ft  competence 
by  coiiiiiu'iK-inir  ];usiness  (ut  tirst  in  a  very  small  way)  in  this 
town,  iitlli'  (Irtamiiig  that  he  wa^5  destined  to  make  ^so  ra|)id  a 
fortune.  He  introduced  first  a  covered  button  made  of  cloth 
or  lusting,  and  wiih  an  iron  -shank.  The  genios  of  bis  eldest 
8on,  Mr.  B.  Sanders,  jun.,  impi-oved  this  into  what  is  called 
the  Eexible  shank  button,  that  Is,  witli  a  tuft  of  canvass  pro- 
truding through  the  back  instead  of  a  shank,  through  which 
the  needle  could  pass  in  any  direction.  This  button  presents, 
moreover,  a  soft  surface  to  the  garment,  and  was  for  both 
ruaisonsa  decided  improvement.  It  was  patented  in  ltt26,  and 
being  a  beautifully  made  button,  suited  to  a  growing  taste  in 
the  direction  of  simplicity  and  plainness,  had  an  enormous 
Bale.  By  this  and  a  subsequent  patent  for  a  similar  button 
covered  with  silk  on  the  bade,  the  Messrs.  Sanders,  now  of 
Bromsgrove,  made  their  name  and  money ;  while  those  who 
had  been  reaping  pleasant  harvests  from  the  gilt  and  metal 
buttons  hithorto  in  vogue,  gradunlly  ceded  ground  fo  the  pro- 
ducers of  the  covered  and  flexible  buttons  in  tiunr  various 
styles,  ^mong  the  most  notable  of  these  was  the  fancy  silk 
button,  with  a  centred  pattern,  which  was  patented  by  Mr. 
William  EUiott,  in  1837.  This  also  had  a  great  run  for  a  few 
years,  and  redeemed  the  trade  for  a  while  from  a  commoner 
class  of  button  before  in  use.  The  patent,  however,  was 
holly  disputed,  and  many  imitations  divided  the  profits  deriv- 
able from  it.  Nevertheless,  so  great  wns  tho  Falo,  that  as 
many  im  sixty  looms  were  at  one  time  em])loyed  in  I^nndnn  in 
making  the  special  material  requii-ed  ;  and  iiliiott  was  btiii  suc- 
cessful iM  securing  a  good  Ibrtune  from  its  sale.  This  button 
led  to  many  others  of  a  cognate  character  in  silk  twist,  velvet, 
&c.t  and  the  liability  of  such  to  wear  out  on  the  edge 
in  buttoning  suggested  some  mode  of  protection  to  that 
part  that  should  not  interfere  with  the  general  symmetry 
of  the  button.  A  very  neat  and  intj^enious  mode  of  meet- 
ing this  difficulty  was  invented  and  patented  shortly  after 
by  Mr.  John  Ghatwin^  appropriately  called  the  corded  edge 
button." 

All  these  fashions  have  passed  away  in  this  country,  but 
abroad,  in  France  and  Germany,  a  variety  of  styles  of  &ucy 
tilk  buttons  hare  continued  to  be  made  and  sold  np  to  the 
present  day, 
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About  1841,  auother  iuiportaut  novelty  in  the  tm<^e  was 
first  brought  out  by  Mr.  John  Aston,  who  patented  an  inven- 
tion of  that  yersatile  and  erratic  genins,  at  that  period  well 
known  in  Birmingham,  Mr.  Hnmp&ey  JeffKea,  for  the  "  three- 
fold linen  bntton that  is  a  button  formed  of  a  linen  covering 
and  ring  of  metal  so  put  together  that  both  sides  and  centre 
are  completely  covorod  witli  separate  piocps  of  finen,  and 
thus  produced  quite  Hat.  This  being'  an  excessively  neat  nrid 
convenient  ]>ntton  was,  and  is,  largely  patronised  V)y  house- 
wives lor  all  underclothing,  huving  superseded  the  old  thread 
button  of  Dorsetshire,  formed  of  a  ring  of  wire  with  threads 
drawn  over  and  over  it,  and  gathered  in  the  centre,  which  our 
grandmothers  will  remember  to  have  been  their  only  resonroe 
for  snch  pnrposes,  and  not  a  bad  one  either. 

The  linen  button  patented  by  Mr.  John  Aston  was  improved 
np  hv  Mr.  Wm.  Elliott,  and  tlie  two  working  in  concert 
m  ide  a  very  successfn!  bu.siness  of  it  mini  their  mutual  patents 
expired.  The  original  article  and  various  deviations  from  it 
are  now  made  by  a  number  of  houses,  and  some  idea  of  the 
inportanoe  of  themann&ctnre  may  be  formed  from  the  Awst 
that  Messrs.  Dain,  Watte,  and  Manton  (Mr.  Elliott's  mc» 
oessors),  consamed,  last  year,  1864,  for  this  small  article 
alone,  63,000  yards  of  cloth,  and  34  tons  of  metal,  for  wliich 
nearly  250  haTi'^s  were  employed,  an  amount  that  would 
seetn  incredible  ou  less  trustworthy  authority  than  that  of  the 
lirni  themselves. 

The  mention  of  covered  buttons  naturally  led  to  some 
notice  of  the  Ihien  button,  otherwise  it  would  be  more  proper 
in  point  of  time  to  refer  to  another  very  important  revolution 
in  the  trade  produced  by  what  is  called  the  "  himi  hvtion,'* 
hut  which  should  be  more  correctly  termed  the  hoof  button;** 
this  pretty,  bnt  excessively  cheap  article,  so  larg'ely  used  in 
children's  and  ladies'  dresses,  heino^  made  from  the  hoof  of 
cattle,  cut  into  form,  dyed,  an<l  jirei^sed  into  beautiful  designs. 
No  doubt,  some  clumsy  descriptions  of  this  button  were  made 
from  this  material  beyond  the  oate  of  existing  memories;*  bnt 
their  great  improvement  and  development  was  first  effected 
irom  twenty-five  to  thirty  years  ago,  by  Monsieur  Emile 
Bassot,  of  Paris,  a  gentleman  to  whom  the  button  trade,  in 
France  especially,  owes  many  important  changes  and  material 


•  Horn  "  hntUm*.  •«  early  lHi>l,  at  iojwt.  were  lareetv  mmnnfaotuml  in  Rirrain?* 
hum.  the  (■< 'rn  rnfir.>--t  1 1'lfii  ■,tii«  Wilnf  5-- ■  'i  at       :   piT  Il;;rtnTi  •ij.r-.^-s  of  "  the  Cloalc* 

of  ■  iir  ^'randmoUicra.  oruamentcd  w  ith  a  horn  button  ntwlv  the  Mze  ot  a  croTum-piece,  • 
^  atoh.  or  ft  Mtok'mpf^  ooiioiialar  wroogbi,  m  baviiiK  paiMd  tluoach.lta*  WnoMipiM* 
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t>TogrBB8'.  own  long  intimacy  with  the  genllemonj  and  a 
provioiu  close  connection  and  esteem  on  the  part  oi  my  pre^ 

decessors,  parti'  iilurly  the  late  Mr.  William  Turner,  enables 
me  to  bear  cuutident  tcstiiiioiiy  to  his  pernliHr  and  special 
pfenius,  and  1  feel  must  [(leased  to  liave  tins  opportunity  of 
paying  a  friendly  tribute  to  iiis  devoted  inteUigence  iu  pro- 
moting "la  boutuunerie."  He  was  elected  a  juror  in  tlie 
great  Uzhibitione  of  1851  and  1855,  and  was  regarded  np  to 
the  time  of  his  death,  last  year,  as  the  first  authority  in  bntton- 
making  in  Paris.  This  invention,  originated  by  M.  Bassot, 
was  taken  up  with  great  spirit  in  nu!-  own  town  and  neigh- 
bourhood. Mr.  T.  W,  Ingram,  and  Mr.  Thomas  Cox,  of  Bir- 
mingham, and  Mr.  Thomas  llarria,  of  Halesowen,  may  be 
specially  named  as  having  each  and  all  borne  a  well-morited 
pahu-  for  the  excellence,  beauty,  and  variety  of  theu*  pro- 
dnofciona  in  this  material*  For  a  good  many  years  they 
enjoyed  an  unflagging  and  welUdeserred  support,  and  sent 
their  productions  to  all  parts  of  the  world;  but  times  have 
■gain  changed— the  demand  for  soch  buttons  lias  either  fallen 
ofF  altogether  or  verged  into  varieties  in  which  the  Frenc  h 
makers  have  exercised  a  successful  competiri'm,  and  tliev 
have  secured  by  far  the  greater  portion  of  what  rein  lins  of  the 
trjide.  Hoof  bultou-making  still  lingers  at  lialesoweu  and 
Birmingham,  but  it  serves  only  to  remind  us  of  the  days  that 
are  no  more/^ 

A  glance  into  any  book  on  costume  will  often  serve  to  raise 
a  smile  at  the  queer  Sgures  our  ancestors  made  of  themselves, 

and  no  doubt  our  own  descendants  will  be  equally  amused  at 
the  chimney  pots  of'Mir  •j't'ntlemen,  and  the  repulsive  crinoline 
of  our  ladies,  iiui  be  t  hat  as  it  may,  these  various  changes  involve 
new  styles  of  buttons  and  buttoning,  and  w  hen  they  are,  as  by 
chance  sometimes  happens,  for  the  better,  lei  us  be  thankful. 

The  introduction  of  jackets^  in  a  variety  of  colours  and 
materialSj  for  men's  wear,  in  place  of  the  old  dress  coat,  or 
stiff  surtout,  has  opened  an  opportunity  for  the  adoption  <  >f  a 
button  suitable  to  them ;  something  that  could  be  made  in 
various  shades,  and  not  of  the  same  material  as  the  coat  itself. 
Thus  arose  a  demand  for  the  **  Vegetable  Ivnrv,"  or  **  Corozo 
Nut"  bntt<ni,  which  are  the  most  receiJt  inlruducti' >n  ilie  trade 
has  ttoeu.  About  ten  years  ago  they  were  only  known  as  a 
very  occasional  article,  though  the  same  material  has  long  been 
t-o  some  extent  in  use  for  beads  and  ornaments  of  various 
kinds.  Since  that  time  they  have  become  universally  used, 
and  are  largely  manufactured  in  Birmingham. 
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The  Tints  from  which  these  battons  are  made  are  imported 
from  the  conntrios  of  Central  and  the  northern  ports  of  South 
America,  such  as  Carthag-cna  and  nci<jrhl>ourinL»-  ports.  They 
grow  in  clusters  on  trees  hearing  soincthiiig  the  character  of 
the  palm,  but  probably  never  so  lofty  or  so  large.  Each  cluster 
ifl  enclosed  in  an  onter  case,  as  with  chestnntSi  and  the  whole 
bunch,  thus  enclosed,  is  abont  as  large  as  the  two  clenched 
fists  ;  but  as  much  of  this  is  shell,  and  a  further  portion  core, 
there  is  but  a  leaser  half  of  actual  material  good  for  use.  This, 
in  a  good  nnt,  is  of  m  })f  antifnl  milky  white,  pomething  soft^er 
to  the  touch,  and  lighter  in  weight  than  ivory  ;  it  is  readily 
turned  in  the  lathe,  and  cati  be  dyed  in  a  variety  of  shades,  as 
brown,  drab,  slate,  grey,  &c.,  &c.,  to  suit  the  endless  varieties 
of  material  that  are  nsed  in  the  garments  of  to-day.  In  these 
articles  too  Birmingham  maintains  a  pre*eminencej  for  though 
they  are  made  both  in  France  and  Germany,  their  competition 
does  not  surpass  us  in  neutral  markets,  and  we  are  even  jsellers 
of  them  to  some  extent  in  theirs.  There  are  probably  now,  at 
busy  moments,  some  tiftecn  or  sixteen  tons  per  week  of  these 
nuts,  worth  to  the  consnmer  fr«jm  €25  to  £80  per  ton,  cut 
up  into  buttons  in  Birmingham,  and  some  7U0  haud.s  employed 
in  their  manufacture.  The  use  of  them  has  suggested  the  in* 
troduction  of  various  composite  materials  by  way  of  imita^ons, 
bnt  only  one  is  worthy  of  notice,  that  of  Mr,  J.  S.  !Manton, 
who  patented  in  \8'30  a  material  made  from  mineral  earthy 
which  is  very  effective  fnr  some  styles  of  buttons  and  jewellery, 
and  for  which  the  demand  is  rapidly  increasing.  The  real 
vegetable  ivory  button,  however,  will  always  maintain  its 
ground  so  long  as  fashion  requires  a  button  of  that  species. 

Hitherto  I  have  noticed  only  those  various  branches  of  the 
button  trade  which  have  been  connected  with  special  phases  of 
its  history  during  the  last  forty  years,  and  which  are  themselves 
interesting  and  important,  nec^SMirily  omitting  such  minor 
matters  of  a  similar  character  as  have  been  only  partial  or 
very  transitory  ;  but  there  remain  8till  to  be  considered  thos<» 
Staple  branches  of  the  trade,  which  through  all  changes  Intve 
continued  to  be  of  major  importance.  These  may  be  mainly 
classed  under  two  heads,  metsl  buttons  and  pearl  buttons. 
Metal — ^for  aU  unifomp  buttons,  whether,  military^  naval,  or 
fiveiy;  for  fancy  buttons,  gilt,  plated,  chased^  enamelled, 
stamped,  or  pierced,  &c.  j  for  composite  buttons,  where  they 
are  partly  made  of  other  materials,  as  pearl,  gla,ss,  wood,  &c. ; 
for  parts  or  foundations  of  covered  buttons,  as  flexible  shank 
and  linen  buttons ;  for  trouser  battons ;  for  various  kmds  of 
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cheap  buttons,  or  japanned  iron  or  tin,  zincs,  for  slopsellcrs, 
military  work,  or  export — must  be  an  mvarmble  maitere 
premier^**  in  the  manufacture  of  buttons.  It  is  never  ueed 
pure  for  tbe  better  daas  of  work,  bnt  is  always  a  compound  of 
copper  with  brass  or  spelter  in  various  proportions  as  may  be 
required  for  different  kinds  and  qualities  of  work;  tlius  we 
have  the  term  "  gilding  metal,"  that  is,  metal  so  compounded 
as  to  be  suitable  for  gilding.  The  jjilt  buttons  of  our  !]rniTid- 
fathers'  days  were  of  c  ourse  gilt  by  the  old  pi-oeess  witli  (juick- 
eilver,  which,  for  jjlain  and  solid  articles  of  that  character,  was 
much  more  durable  and  satisfactory  than  the  modern  clectro- 
ffilding  procesSy  which^  boweyer  excellent  it  is  for  many  artidesy 
bas.  been  considered  by  tbe  trade  to  have  materially  aided  in 
driving  out  the  old  gift  button.  The  button  that  went  out 
gilded  by  the  new  process  soon  turned  coppery  or  tarnished. 
Pa1)lir>  foTifidence  was  shaken,  and  tbr  inferiority  of  the  goods 
prol»ably  exercised  a  not  unini]K>rtuut  iutluence  in  bringing  on 
that  depression  in  tlie  old  trn<lo,  which  dates  i'rom  about  1840. 
Some  years  later  the  employ  era  and  artisans  interested  appointed 
a  deputation  to  wait  on  Prince  Albert,  in  order  to  induce  him 
to  promote  the  restoration  of  a  dying  fashion  by  himself  wearing 
fimcy  gilt  buttons.  The  rivalry  of  different  firms  for  the  for* 
tunate  honour  of  being  the  producers  of  such  sets  of  buttons 
as  should  be  selected  by  the  Prince  from  the  large  assortment 
offered  to  his  taste  on  that  occasion,  the  urbanity  of  tlie  Prince's 
reception  of  them,  and  so  forth,  were  intoxicating^  i r  pirs  of 
gossip  and  speculation  among  the  trade  in  my  boylnMRl.  iiut 
hope  deferred  maketh  the  heart  sick.  These  sanguine  geiille- 
men  all  had  gradually  to  leam  that  a  Prinoey  however  gracious, 
does  not  carry  the  fiats  of  the  fickle  goddess  in  his  button^hole, 
and  that  the  revolutions  of  fusliion  are  to  be  met  by  measures 
more  in  accordance  wIIIl  sound  judgment,  gpo^  taste,  and  manly 
industry. 

There  are  still  many  bouses  domg  a  fair  nmnunt  of  business 
in  metal  buttons.  Hamninud,  Turner  and  6ons  ior  best  fancy 
and  uniform  buttons,  and  Smith  and  Wright  for  larjLro 
quantities  of  mihtary  and  other  contract  orders  have  the 
pre-eminence ;  but  there  are  ten  or  twelve  others  here  and  in 
London  who  hold  a^eepectable  place  in  similar  lines,  besides 
a  crowd  of  smaller  manufacturer  who  pi*ovide  the  commoner 
goods,  for  the  most  part  bought  up  by  establishments  such  as 
the  above. 

The  consumption  of  metals  for  buttons  is  not  at  ail  com- 
parable with  what  it  must  have  been  twcnty-£ve  years  agu. 
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Still  it  is  not  inconsiderable ;  and  though  I  have  not  been  able 
to  obtain  approximate  statistics  on  this  points  I  should  think, 
however,  that  six  or  eight  tons  are  used  per  week  of  metal, 
properly  so  called,  that  is  the  cruder  Mrtide  before  referred  to, 
whether  for  gilding  or  for  commouer  purposes,  and  as  much 
more  of  iron  and  tin.  My  fritnid,  Mr.  J.  8.  Wright,  who  in 
perhaps  better  able  to  judge  of  this  particular  matter  than 
mjrself,  puts  the  amount  down  at  half  as  much  again,  but 
neither  of  us  have  any  means  of  judging  very  nearly. 

Pearl  buttons  have  always  been  an  important  branch  of 
the  trade,  and,  considering  the  delicacy  and  beauty  of  the 
material,  n  very  interestinsr  one.  No  elaborate  Tnaehinery  is 
employed  m  the  proiliietion  of  these  buttons,  and  perhaps 
never  can  be  made  proiitahly  avadable  for  tlieni.  At  any  rate 
hitherto  skilled  hand  labour,  assisted  by  nothing  but  the  foot- 
lathe,  is  alone  employed ^  and  therein  this  branch  is  distinguished 
from  all  others  where  steam  power  and  machinery,  more  or  less 
complicated,  is  generally  used,  but  not  so  universally  as  in 
many  other  articles.  TIio  mother-of-pearl  which  is  cut  into 
buttons  is  of  various  kinds,  and  some  of  great  yalne. 

The  white-edged  Macassar  shells  are  tished  almost  entirely 
from  the  seas  round  Macassar,  in  the  East  Indies.  These 
shells,  the  ''mothers'*  of  the  orient  pearls  so  coveted  by 
beauty,  are  the  finest  in  size  and  the  purest  in  grain  of  any  in 
the  world.  Their  value  in  this  town  varies  m>m  £140  to 
£160  per  ton. 

The  yellon  -edged  Manilla  shells  are  similar  in  sise  and 

character,  but  have  a  yellow  tinge  on  their  l>order,  which 
diminishes  their  value,  and,  moreover,  they  are  more  brittle 
in  turning.  They  are  used  chieily  in  the  Sheffield  trade  for 
knife  handles  ;  their  value  is  from  £100  to  £1 20  per  ton. 

The  Bombay  and  Alexandria  shells,  smaller  in  size  and 
less  delicate  in  tint  and  clearness,  are  found  in  the  Persian 
Gulf  and  the  Bed  8ea,  very  various  in  quality  and  usefulness, 
sometimes  worth  170  to  £80  per  ton,  at  others  not  worth  £30. 
Good  and  even  indifferent  shells  of  this  class  have  latterly  been 
Bcarce,  inducing  a  suspicion  that  the  -fisheries  are  becoming 

exhausted. 

Anotlii  r  very  beautiful  bhoU  is  brought  frum  the  Archipelago 
of  the  Pacific  Ocean,  and  is  called  the  black  shell,  because 
when  polished  it  throws  out  a  very  dark  shade,  full,  however, 
of  beautiful  rainbow  tints,  exquisitely  blended.  Portions  of 
the  shells,  when  properly  turned,  produce  also  white  buttons, 
nearly  as  clear  and  good  as  those  from  the  best  Macassar 
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shells.  These  bnttons  are  not  now  much  in  demand^  so  that 
the  shell  does  not  bear  its  just  ybIub,  which  would  otherwise 
rank  next  to  the  Manilla  shells. 

The  last  and  poorest  species  of  shell  is  also  found  in  the 
Pacilii",  and  chiefly  in  the  neighbourhood  of  the  pearl  islands 
in  the  bay  of  Panama.  Iliese  "  Panama  shells  ai  e  often  not 
much  larger  than  oyster  shells,  though  then,  of  courae,  they 
bear  hot  small  valae.  When  of  fair  size^  they  average  from 
£20  to  £30  per  toii>  and  are  used  natnrally  for  the  poorer, 
kinds  of  buttons. 

It  is  said  that  5«.  is  capital  enough  to  begin  making  pearl 
buttons.  HTiis,  however,  is  not  quite  true;  but  no  doubt  a  few 
pounds  will  enable  a  respectable  workman  to  commence  on  his 
own  account,  if  so  disposed.  Hence  there  are  a  multitude  of 
small  makers  in  this  trade,  and  very  few  establishments 
pretending  to  employ  anything  like  fifty  pairs  of  hands.  As  a 
rule,  a  few  larger  houses  supply  the  material  to  these  smaller 
masters,  of  whom  there  are  above  a  hundred  in  the  town^  and 
take  all  they  produce^  thus  practically  becoming  the  real 
employers. 

There  arc  still  probably  about  2,000  pairs  of  hands  engaged 
m  pearl  button  making  in  Birmingham,  and  about  two  tons  or 
more  of  the  best  shells,  and  probably  some  twenty  tons  more 
of  ihe  commoner  kinds,  are  cut  up  weekly  by  them.  Some  hv© 
years  ago,  just  previous  to  the  American  war^  this  industry 
was  much  more  important  than  at  present,  probably  employing 
half  as  many  more  individuals  again,  as  now;  but  from  the 
cessation  of  almost  all  export  for  the  States  in  the  intervening 
periofl,  it  has  been  very  depressed,  and  is  but  beginning  to 
revive  with  the  renewal  of  the  Amencan  demand.  In  the  par- 
ticular styles  in  which  the  liirimngham  makers  excel,  they 
coutinue  to  engross  what  ti  ade  is  going,  but  for  a  variety  of 
fancy  sorts  in  vest  and  dress  buttons,  the  French  workers  have 
long  maintained  a  pre-eminence;  and  for  cheapness  and  quantity 
in  particular  kindls,  the  Vienna  manu&cturers  defy  our  com- 
petition, and  export  very  largely  to  neutral  markets. 

ITie  following  analysis  oT  the  importation  of  the  varions 
kinds  of  shell  for  five  vears  since  1850,  is  kindlv  furnished  us 
by  Mr.  J.  S.  Wright,  and  may  prove  interesting  — 

Ib  1859  there  wore  1,800  tons,  of  tbo  total  Tilne  of  £66,000 

„  1860  „  1,200  „  „  470(H) 

,,1861  „  650  „  „  «1,000 

„  1862  „  1»100  „  ^  SI, 000 

1S68  „  800  „  „  26,000 
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About  one-quarter  of  this  would  jirobably  bo  re-ex prirfr»*_T  to 
the  Continent  or  coubuiued  in  Sheftiolil,  ho  that  ftbdnt  iluce- 
quartera  of  the  whole  may  be  reckoned  as  coubuaxcd  in  iiir- 
xningham  for  buttons. 

There  are  aiill  other  brftnehes  of  the  button  trade  worthy 
of  notice^  bat  to  treat  of  all  would  bean  endless  and  fatOe  t^k. 
It  were  easy  to  write  a  long  list  of  matericJa  from  which 
buttons  havo  been  made,  but  very  difficult  to  name  one  froTn 
which  thoy  havu  not  been  made.  Every  possible  kind  of 
metal,  from  iron  to  gold,  whether  pure  or  mixed — every 
conceivable  woven  fabric,  from  canvas  up  to  the  finest  satin 
and  relvet — OTery  natural  production,  capable  of  being  tiimsdy 
Cut,  or  pressed,  as  wood,  horn,  hoof,  peari,  bone,  irory,  jet, 
ivory  nnta,  &o.— every  manufactured  material,  iji  which  the 
same  may  bo  said,  as  oaoutchonc,  leather,  papier  maoh^,  glass, 
porcelain,  &c. — ^have  entered  more  or  less  into  the  mannfaotore 
of  buttons,  and  some  of  them  coustantly. 

Bone  buttoTis  have,  from  time  ininiemorial,  lieeii  manufac- 
tured for  common  purposes,  and  form  ahuosl.  the  only  branch 
in  the  trade  in  this  country  not  peculiar  to  Birmiogiiamy 
inasmuch  as  they  are  produced  in  many  places,  as  well  as 
here,  where  bone  is  plentiful  and  cheap,  or  where  the  manu- 
facturer can  procure  it,  as  waste,  from  the  making  of  larger 
rticles. 

Wood  butt-ons,  for  i^reat  coats,  jaclcets,  &c.,  are  also 
constantly  in  use,  and  are  uiadt^  usually  from  box  wood,  dyed 
black,  or,  for  extra  quahties,  from  the  best  hard  woods,  as 
ebony,  cocoa,  Ac. 

Cilass  buttons  form  a  veiy  interesting  branch  of  the  trade, 
whether  in  combination  with  metal  or  otherwise,  as  for  best 
fancy  styles,  or  whetlier  plain  or  cut  in  various  patterns,  as 
imitatioTi<<  of  jet.  TlKuiLrh  these  buttons  are  Tuany  of  them 
??old  very  elieajily,  as  low  in  fact  as  two-ponce  a  gross,  iu  plain 
small  ball  shapes,  fur  children's  shf^:'??,  yet  the  processes  they 
require  are  tedious,  and  in  many  of  the  best  cut  ones  very  few 
gross  can  be  produced  weekly  by  one  pair  of  hands,  so  that 
larger  numbers  are  employed  compared  with  the  quantities 
pr^uoed  than  in  other  branches.  Probably  over  SuO  people 
are  engaged  in  this  branch  alone;  yet  this  is  very  much  less 
than  the  nuinbera  employed  in  Paris,  and  very  far  short  of 
those  cnjTaufed  m  a  similar  way  in  Bohemia,  that  great  seat  of 
glass  manufacture  generally,  nud  whence  are  exported  to  all 
parts  of  the  world  innumerable  thuusuuds  of  grostiud  of  cheap 
fimcy  gUss  buttons^ 
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Porcelain  battons  are  not  made  in  England  at  all,  but  were 
fint  iavanted  by  a  Bmniiig^iaixi  man,  Mr.  B.  Pr08ser,i'  who 
patented  the  idea  flome  twenty  to  twenty-fiye  years  sidcOj  atid 

in  connection  with  the  celobruted  North  Staffordshire  hcmBe  of 
Hinton  and  Co.  made  and  sold  them.  The  French,  however,  took 
np  the  trade  at  an  early  period,  and  soon  coTiipnlled  Minton  and 
Co.  to  abandon  a  hopolo'<s  fompetition,  and,  with  the  exception 
of  some  that  are  les?*  well  made  in  Aix-la-Chapelle,  have 
continued  to  command  all  markets  for  them,  and  sell  immense 
quantities.  They  have  adapted  and  perfected  so  unequalled  a 
method  of  making  these  bnttons^  that  it  may  be  safely  said  no 
article  was  ever  made  so  well,  so  pexfectly,  and  so  •  cheaply. 
A  great  gross,  that  is  12  gross,  each  of  12  dozen,  is  sold  fbr 
11 3.,  every  button  beautifully  made,  regularly  carded  on  good 
pfiper,  mul  ndmirnbly  turned  out  in  every  respect.  The  very 
paper  they  arc  on  w^ould  be  thoug-ht  worth  the  money. 

Having  now  reviewed,  in  a  general  way,  the  various  branches 
of  the  trade  worthy  of  any  special  notice,  1  must  add  a  few 
words  abont  the  artisans  employed  in  them,  and  of  these  the 
nnmbeni  are  considerable,  though,  naturally,  very  varying 
according  to  eircnmstaaces. 

From  as  careful  an  analysis  as  I  have  been  enabled  to  make, 
I  should  put  down  their  numbers  thus : — 

Employed  in  metal  button  making  of  all  kindst  aboai    .   .   .  .1,200 

In  coTfrM  hattons,  inclnding  linon,  about  1,500 

In  pearl  buttons,  aboat  2.000 

In  T«getablo  ivoiy  bnttona,  about   700 

In  otiwr  kiuds,as  glaaa,  Jioni,  bune,  irood«  &c.»  abont    ....  600 

The  greatest  number  employed  in  any  one  manufactory  is 
in  that  of  Mr.  Wm.  Aston,  Princip  Street,  where  there  are 
from  700  to  800;  then  follow,  Dain,  Watts,  and  Manton; 
Hammond,  Turner,  and  Sons;  and  Smith  and  Wright;  but  as 
these  employ  many  outworkers,  th^  numbers  actoally  engaged 
on  iheir  premises  would  not  give  a  just  comparative  estimate. 
Then,  apfain,  tfiere  are  certain  h*  Mi*es  having'  no  manufactory  at 
all,  who  keep  on  a  nnmbcr  of  small  makers,  a  practice  especially 
■  cominoii  in  the  pearl  button  trade. 

As  to  the  people  themselves,  out  of  the  6,000  at  which  1 
estimated  Uietr  numbers,  full  two-thirds,  if  not  more,  are 


•  T  ftnd  it  fttated  in  a  woll-known  French  periocliciU,  Le»  Grand  Ufiite*.  in  an  artioio  on 
thp  niaimfoctory  of  these  very  buttons,  at  Briare.  thfil  the  invention  is  roally  very  ancient, 
bthI  tiuil  hororo  17<)6  Uie  maater  buttmi  inakrr»  iu  porcclmn  formed  a  community ;  be  this 
tm  it  may  have  been,  in.  France,  the  present  mode  of  making  thcu  is  certainly  new. 
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women  and  children,  whose  condition  maj  be  best  understood 
by  I  nferring  to  the  Gk>Teriimeiit  Commissioners'  report  latelj 

published.  1  fenr  there  are  nmong'thcTn  as  many  instances  of  a 
low  cState  of  education  and  morals  can  be  found  in  any  other 
trade  where  many  women  and  children  are  engaged.  The 
mere  fact  that  they  are  employed  must  always  be  an  index  c^t  a 
lower  criterion  of  character  than  obtains  in  trades  where 
skilled  men  are  mostly  required,  who  can  thus  afford  to  keep 
their  wives  at  home  and  send  their  young  children  to  sdiooL 
On  the  other  hand,  the  button  trade  can  boast  as  many  of 
the  more  respectable  and  intelligent  artisans  as  any  other,  and 
perhaps  more  than  most.  The  nature  of  tlie  work  iTivolve«,  in 
many  cases,  considerable  artistic  skill,  or  educated  art,  as  in 
closing,  tool  making,  burnishing,  and  in  the  turning  of  pearl 
and  other  buttooSi  and  where  so  high  a  degree  of  workman- 
ship is  not  neoessarji  there  is  still  a  certain  variety  of  labour 
and  careful  attention  to  be  g^ven  to  it  that  involve  some 
exercise  of  the  mind  as  well  as  of  the  mere  jthymqiie ;  as  in 
stamping,  pressing,  polishing,  cutting  out,  &c.,  &c.,  so  that  a 
certain  kind  of  sliarpeniTiL'"  <'f  the  wits  goes  on,  more  than 
exists  in  many  other  kinds  ot  labour. 

Some  of  the  men  still  earn  good  wages,  in  occasional 
instances  from  £2  to  £4  per  week,  though  the  average,  of 
course,  would  run  much  lower,  say  about  25«.  in  ordinaiy 
times,  when  trade  is  neither  very  bad,  or  remarkably  good* 
There  are  instances  of  women's  earnings  reaching  as  high  as 
16«.  to  20s.  per  week,  but  that  is  oidy  with  individuals  very 
skilful  in  their  partirnlnr  work,  or  with  heads  of  shops.  The 
average  of  adult  women's  wages  is  not  more  than  Is,  to  9h., 
which,  for  girls  and  young  children,  runs  down  to  1*.       or  1«. 

Many  of  these  last  come  to  work  as  yonng  as  six  years  old, 
and  numbers  are  employed  between  that  age  and  twelve  as 
attendants  on  older  hands,  or  doing  such  work  as  is  merely 
mechanical.  For  this  reason  the  button  trade  became  an 
important  one  for  enquiry  as  to  the  operation  of  a  proposed 
Factory  Act  to  be  ayiplied  to  Birmingham,  the  jiarticulars  of 
which  may  be  found  in  detail  in  Mr.  J.  E.  White's  Report  in 
the  liluo  Book  of  18G4,  from  which  it  will  be  seen  thiit  all 
employers  felt  the  evil  attendant  upon  the  employment  of  very 
young  children  as  at  present  carried  on,  and  the  majority  of  them 
believed  that  some  sort  of  legislation  on  the  subject  might  be 
beneficially  introduced.  There  is,  however,  to  my  mind,  a 
greater  evil  than  this,  which  public  opinion  cannot  too  loudly 
oondemn,  and  which,  though  perhaps  too  difiicult  to  legislate 
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for,  unless  very  partmlly,  should  yet  l)e  ])i  oiniiiently  noticed  iu 
any  Goverutueut  eiiin;iry.     1  ventured,  therefore  to  draw 
Hr.  White's  particiilar  attention  to  the  very  frequent  practice 
of  IfUUTUtd'  women,  whether  wUh  or  without  familieB,  working 
in  shops — <a  very  common  thing  in  the  button  trade.  A  young 
girl  enters  a  mannfactory,  and  acquires  a  certain  skill  in  ber 
work,  worth  perhnps  cig-ht  shilHnGTs  to  ten  shillings  a  week, 
which  be''n!iic's  an  useful  addition  to  the  faniilv  income  while 
she  lives  at  houie,  and  no  doubt  the  habit  of  industry  thus 
acquired  is  also  good;  l»ut  shortly  she  nianies,  and  very 
frequently  instead  of  turning  to  useful  housewifely  duties,  and 
seeing  that  her  home  is  orderly,  neat,  and  clean  for  her  husband's 
reception  and  comfort,  and  so  making  her  true  value  lie  there ; 
the,  or  may  be  he  also,  is  dazzled  with  the  direct  ])rf  >spect  of  thef 
certain  addition  she  is  capable  of  making  to  their  income  by 
goino;'  to  work.    Thn?  home  is  neglected,  domestic  luil)its  on 
the  part  of  both  aro  impaired,  and  the  social  benuty  oi'  the 
domestic  henrth,  and  the  true  wealth  that  the  well-keeping  of 
it  must  bring,  lost  in  the  atti-actiou  of  present  gain.  Then, 
when  a  habj  comes^  the  necessity  of  increased  means  is  more 
pressingly  felt;  and  though  then,  if  ever,  is  the  time  when  every 
wife  has  enough  to  do  to  fulfil  her  duty  at  home,  they  often 
choose  to  pay  some  shillings  per  week  to  a  neighbour  to  look 
after  the  child,  in  order  (o  jingle  in  their  pockets  the  miserable 
balance  of  their  earnings  at  the  week's  end.     Con  anyone 
wonder  that,  in  many  of  these  cases,  the  husband  prefers  the 
public  house,  where,  at  any  rate,  he  can  enjoy  a  quiet  pipe  in 
a  well-sanded  apartment  and  a  pleasant  chat  with  shopmates, 
to  a  home  which  cannot  be  kept  clean,  children  dirty  and 
restless  from  want  of  due  attention  and  food  improperly  cooked, 
and  often  wasted  ?  No  doubt  the  training  girls  receive  by  going 
into  manufactories  is  not  one  suited  to  make  good  wives  of 
them  ;  nevertheless,  they  may  always  learn  enough  to  do  iirst 
duties  tolerably,  and  their  woman's  nature  and  instincts  will 
soon  adapt  tiiemselves  to  those  pur.suits  and  occupations  for 
which  they  aro  specially  fitted,  so  that  this  drawback  is  not  of 
weight  sufficient  to  discourage  the  employment  of  girls  in  this 
way,  which  offer  so  many  other  advantages. 

It  is  remarkable  too,  that,  after  all,  the  money  women  can 
so  earn  is  very  small,  lower,  I  believe,  than  most  other  places 
where  women  are  largely  employed,  as  in  Yorkshire  and  Lnn- 
cashiro.  It  may  lie  ])i3t  down,  as  an  average,  at  not  more  than 
oui'  fhiirl  the  wri;^''cs  of  mcp    •\  <hnt  leaves  the 

motive  for  the  labour  of  mamea  wo^ien  reaiiy  so  weak  wneni 
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reasoiiAblj  viewed^  thob  one  feela  amazed  to  find  so  many 
yielding  to  it.  Ko  donbt  when  a  hnsband  is  thrown  out  of 
work,  or  is  ill,  the  ability  of  the  wife  to  atom  the  inroads  of 
absolate  poverty  may  be  well  employed;  but  these  are  excep. 
tions,  not  t}ie  rule,  and  I  nm  convinced  fhnt  niauy  husbands 
are  enconra^-rd  in  idleness  from  tliis  very  circumstance. 

The  coiHiiiion  of  tlu-  workers  is  imturally  the  worst  in  the 
shopa  of  very  smuil  employera,  with  whom  competition  is  too 
close  to  enable  them  to  spend  money  in  improving  the  oomforts 
of  those  about  them^  and  who  employ  as  a  rule  the  least  skilled 
hands,  and  for  that  reason  the  worst  paid  and  least  materially 
elevated  in  every  respect.  There  are^  however,  special  classes 
in  the  larger  m an n factories  quite  on  i\  par  with  the  lowest  in 
these  respects,  the  "  nut  crackers,"  for  mstance,  httle  lads  wh6 
are  engaged  in  breaking  the  outer  shells  off  the  vegetable  ivory 
nuts  ready  for  the  workmtm  who  saw8  them  up.  Kvoit  little 
rascal  who  is  too  wild  for  steady  work  can  bis  set  to  ao  this^ 
and  consequently  they  are  the  veriest  little  Arabs  to  be  found 
in  any  branch  of  industry,  their  destractive  propensities  being 
however  happily  utilised  in  the  manner  described. 

No  notice  of  button  making  would  be  complete  without 
some  comparative  reference  to  the  ])osition  of  the  tnule  abroad. 
Certain  classes  of  buttons  are  made  in  every  country  on  a 
limited  scule,  since  where  official  unifoims  are  required  the 
small  quantities  of  buttons  needed  to  ftimish  them  cannot 
be  always  conveniently  imported,  and  the  metropolis  of  every 
countiy  contains  therefoi*e  some  manufiicture  of  buttons.  Tlie 
great  seats  of  this  industry,  however,  are  confined  to  a  few 
localities.  In  France,  where  thf  <h'vc'lopmL']it  of  the  tra«le  has 
been  soiueihing  maguilicent  within  the  last  quarter  of  a  cen- 
tury, it  is  followed  mainly  in  I'Rris,  and  some  lew  places  within 
a  circuit  of  sixty  miles  from  it,  which  I  shall  notice  presently; 
also  at  Lyons. 

In  Germany  there  are  a  multitude  of  houses  producing  all 
the  cheaper  kinds  of  fancy  buttons  in  tht^  Khenish  Provinces 
of  Prussia,  chiefly  about  Elberfeld  and  Barwed;  and  in 
Bohemia,  as  before  stated;  vast  quantities  of  cheap  fancy  glass 
buttons  are  produced  at  Prague  and  ndjacent  trm  ns  ;  at  \''ienna 
also  the  pearl  buitou-makiug  rivals  Birmingham,  and  has  ex- 
tinguished ilti  com|>eLilii>n  in  certain  descriptions. 

Inhere  is  no  extensive  industry  in  button  making  in  other 
countries  of  Europe,  unless  I  indqae  the  existence  of  one  very 
considerable  manufactory  at  Milan  ;  but  in  the  United  Stat^^s 
there  are  again  large  quantities  of  all  kinds  produoed.  In 
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proof  of  the  resonroes  of  the  makers  tbere>  it  may  be  men- 
tioaed  that  on  the  breaking  out  of  tlio  dvil  war  the  Northern 
States  found  no  need  to  come  to  £urope  for  the  sadden  and 

enormous  demmid  there  must  hnvo  been  for  army  and  navy 
buttons,  but  wvve  supplied  throuo-hout  by  their  own  Timrmfac- 
turers  ;  the  Southern  Stnten  unturally  imported  all  they  could 
by  the  blockade  runners  ivom  Europe, 

One  peculiarity  of  the  United  Statee'  nrodnctions  has  been 
the  making  of  considerable  quantities  ct  vulcanized  rubber 
buttons,  a  description  which  has  not  been  patronised  in 
Europe,  partly,  perhaps,  from  their  peculiar  smell.  As,  how* 
ever,  tho  United  States  are  large  importers  of  buttons  from 
Europe,  and  not  at  all  exporters  hither,  we  English  mann- 
facturers  do  not  hear  much  about  our  brethren  of  the  gnild  on 
the  other  side  the  ocean. 

Of  the  position  of  the  trade  in  France,  I  give  the  iuilowing 
account  as  received  from  a  Parisian  Mend,  who,  from  his  inti- 
mate acquaintance  with  all  its  branches,  and  with' most  of  the 
manufacturers  there,  has  good  opportunities  for  forming  a  cor* 
rect  opinion.  There  is,  however,  the  same  difficulty  there  in 
arriving  at  precise  statistics  as  here,  in  consequence  of  the 
number  of  siuall  makers,  wliich  number  from  80  to  100  for 
various  kinds  of  metal  buttons  alone,  from  70  to  bO  for  covered 
buttons,  aud  from  70  to  80  for  other  kinds. 

There  are  employed  in  Paris  alone 

A*  ~In  metal  battona  of  nil  khirlfj,  and  including  I  •Vmife       9  IVtA 
Imttoiis  mouiited  or  set  with  metal     .    I  *  • 

B.  ~Tti  oorered  hattoiw  ,      .  1,BOO 

C.  — In  oMior  kind*  of  baHoiM— M  bom,  pesri,  I  oaaa 

bune,&«.  I     "  * 

TMal— My   ....  6.600 


Ab  for  bone,  pearl,  vec^etable  ivoiy,  wood,  &c.,  buttons,  they 
are  made  chiefly  at  Hern  and  its  neighbouring  towns^  as 
Chaumont,  Valdampierre,  Beamais,  from  40  to  60  miles  from 
Paris,  on  the  northern  side,  where,  probably,  fully  2,000  people 
are  employed  in  these  branches;  perhaps  another  1,000  or  so 
beiiKj^  omployed  in  the  making  of  sewn-silk,  &o,,  buttons,  about 
Apremont,  near  Ghantilly. 

The  porcelain  buttons  are  made  at  Briare  and  Montereau, 
each  some  sixty  miles  from  Paris.  At  tiie  former  in  the 
celebrated  establishment  of  Mons.  Bapterosse,  employing  about 
1^000  people,  besides  another  4,000  or  moieof  ontwoncers  in 
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a  circuit  of  twenty  miles,  who  however  are  all  women  and 
childrt'n,  to  wliuin  the  buttons  are  given  out  at  their  lioines  to 
be  carded  or  aewii  on,  or  to  have  the  shanks  tixed  in,  wliic  h 
has  to  be  done  by  hand.  At  the  latter  place  there  are  also 
between  2U0  to  300  haudii  employ  ed  lor  the  same  buttons, 
with  a  corresponding  nmnber  of  outworkers. 

There  are  also  about  2,000  persons  employed  in  some  kinds 
of  button  making  in  the  prisons  in  France,  where  the  Gt)vern- 
ment  seems  to  hare  flueceeded  better  than  our  owB  m  utilieing 
the  labour  of  criminals. 

At  Lyons,  wlitTf  various  kinils  of  very  cheap  buttons  are 
made,  there  are  another  2,U0(i  m  so  employed  in  their  pro- 
duction, 80  that  altogether  tins  industry  may  engage  in  the 
whole  of  France  about  20,000  persons,  a  tangible  pioof  that  its 
development  must  exceed  oonmderablj  that  of  the  trade  hare, 
though  when  comparing  France  with  England  we  must  add 
about  1,000  more  to  the  numbers  given  afi  employed  in 
Birmingham,  to  allow  for  those  wlio  are  enijaged  in  London 
and  other  parts  of  the  country  in  bntttm  making.  Sumo 
twenty  to  thirty  years  at£o  there  were  more  buttons  exported 
hence  to  France  than  there  were  tVoni  France  hither.  2sow, 
however,  this  state  of  matters  is  quite  reversed ;  and  though 
some  few  Birmingham  buttons,  more  especially  linen  ones, 
for  shirts,  are  sold  in  France  in  no  inconsiderable  quantities; 
and  though  some  of  us  keep  up  a  spirited  com])etition,  even  in 
those  fancy  goods  in  %vliieh  the  French  particularly  excel,  they 
must  be  admitted  on  the  whole  to  bo  masters  of  the  course  in 
our  own  markets  in  all  exc»>pt  tlie  ordinary  styles  of  plain 
goods.   Various  causes  have  conspired  to  produce  tliis  result  :— 

Firstly— llie  unmistakable  &ct  that-  in  -all  fancy  articles 
the  ingenuity,  taste,  and  artistic  skill  which  are  the  peculiar 
gifis  .of  the  French  are  more  important  elements  than  acci- 
dental advantagoii,  snch  as  the  possession  of  a  lower  rate  of 
labour,  or  of  elieaper  raw  material. 

Secondly — The  Frtmeh  have  a  wider  and  eatjier  market. 
Great  Britain,  by  the  abolition  of  nil  duties  on  imported 
but  ions,  is  entirely  open  to  foreign  manufacturers,  while  to 
buyers  from  other  ports  of  Europe,  Paris  is  a  more  central 
mart,  and  being  the  acknowledged  leader  of  fashion^  is  for 
every  rciison  nniver.^ully  visited,  and  multitudes  throng  there 
.to  select  their  stocks  for  millinery  or  tailors'  purposes,  who 
would  never  dream  of  comitig  to  Birniinirluim.  True  it  is  that 
for  manv  distant  places,  such  as  our  own  i-olonies,  the  East 
and  W  est  Indies,  ^c,  &c.,  Loudon  and  Manchester^  where 
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Biriningham  goods  ar©  well  represented^  are  very  generally 
▼isiied ;  but  even  this  does  not  apply  with  much  force  to 
buyers  for  .sach  articles  as  suit  milliners  and  tailors,  who,  if 
they  do  come  here  from  those  localities  always  go  to  Paris 
as  well. 

Thirdly — within  the  period  referred  to  "  La  Boutonnerie*' 
has  been  energt'tically  promoted  in  Paris  by  a  series  of 
business-like  and  clever  men,  who  have  made  it  their  special 
work.  Kvery  trade  has  its  seasons  of  vigour  and  decay,  due 
in  some  roeasnre  to  the  activity  or  inertness  of  its  professors, 
irrespective  of  fortuitous  circum statu  es.  When  a  period  of 
such  activity  occurs,  in  combination  with  favourable  commercial 
coTulitionM,  trade  advances  with  rapid  strides,  and  this  1 
consider  to  have  been  the  case  of  the  button  trade  in  Paris 
during  the  past  aiul  present  generation. 

In  the  cost  of  all  metals,  copper,  steel,  iron,  and  in  such 
raw  materials  as  pearl  shells,  corozo  nnts,  and  perhaps  hoofs — 
m  the  materials  for  covered  bnttons  (silk  excepted) — and  in 
the  cost  of  labour,  Birmingham  enjoys  certain  advantages,  as 
compared  with  Paris,  which  have  enabled  her  to  maintain  her 
position  in  the  trade.  In  Paris,  the  makers  have  to  import 
most  of  their  mnten'.ds  from  Kn<T^land,  and  as  to  wages,  those 
of  women,  who  arc  the  most  Tinmerous,  average  10  to  20  per 
cent,  higher  than  in  England,  while  there  are  many  cases,  in 
warehouses  and  responsible  positions,  where  they  get  clerks' 
salaries,  a  thing  unheard  of  here.  Some  kinds  of  work; 
moreover,  which  are  done  here  by  skilled  women,  are  done 
there  by  men,  and  consequently  cost  more,  although,  perhaps, 
snch  men  do  not  get  large  wages  for  men.  In  other  respects 
men's  wages  are  probably  mach  about  the  same  as  nere, 
certainly  not  less. 

These  remarks,  however,  do  not  refer  to  the  country  towns 
in  France  where  buttons  are  made,  where  wages  no  doubt 
range  at  lower  rates. 

With  regard  to  the  button  trade  in  Germany,  unfortunately 
it  has  not  been  in  my  power  to  obtain  particulars  of  an  equally 
trustworthy  character  with  those  respecting  the  trade  in  France^ 
but  its  importance  cannot  well  be  overrated.  If  we  except  the 
porcelain  ])uttons,  the  quantity  exported  from  Oerm  niv  to 
other  countries  nnist  far  exceed  that  frotn  both  ETiL'-l.ind  and 
France  together,  altboiijjrli  in  VHlue  the  comparison  nuirht  ])er- 
haps  be  the  other  way,  as  the  Germans  vied  in  chcapnes.s,  espe- 
cially in  the  production  of  fiincy  goods,  where  some  taste  is 
required  in  the 'imitation  of  more  expensive  articles.  Besides 
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almost  exclusively  snp])lyiiitr  their  own  roofions  of  the  Zollvcrein, 
tliev  are  by  far  the  largest  ]ir()cliieei-s  fur  the  mi<Mle  and  lower 
classes  iu  such  countries  as  Uussia,  Italy,  Spain,  aail  oLliers, 
which  buy  almost  all  the  buttons  they  conBume.  In  England 
and  France  they  divide  with  the  native  manufacturers  the  local 
tequirementfl,  and  export  enormously  to  the  United  States  and 
other  distant  regions.  When  goods,  however,  are  produced  at 
almost  unreasonably  low  prices,  capital  is  not  so  quickly  aecu- 
muhitpd  or  fortnnos  made,  and  wo  do  not  hoar  of  more  than 
moderate  wealtli  among  the  bntt<)n  rnnkers  of  Germany  even 
in  the  most  favourable  cases.  Their  niiiuu  factories  are  seldom 
on  a  large  scale  or  their  machinery  very  perfect,  but  they  have 
a  nnmber  of  makeshift  ways  of  producing  soffioiently  good 
raanlts  without  involving  much  outlay. 

llio  nnmber  of  persons  employed  in  the  Elberfeld  district 
must  be  greater  than  in  Birmingham,  but  probably  not  so 
great  as  in  France,  and  their  earnings  would  no  doubt  ba 
smaller  than  those  obtained  in  either,  ])i-olial)ly  about  on  a 
par  with  those  in  the  country  districts  of  Fi  ance.  In  Uuhemia, 
where  all  the  glass  buttons  are  made,  they  must  be  much 
lower  still ;  yet  it  is  not  simply  in  the  price  of  laboor  that  the 
Germans  have  an  advantage  over  manufacturers  elsewhere. 
ThBj  may  fairly  claim  the  merit  of  ezercisiog  that  kind  of 
ingenuity  in  the  highest  degree  whose  aim  is  to  produce  the 
cheapest  possible  article  with  the  best  possible  appearance, 
and  in  outstripping  all  rivals  in  this  ])artieular  way  they  have 
also  exhibited  as  nmch  taste  as  circumstances  would  permit. 
This,  however,  applies  almost  exclusively  to  light  fancy  goods ; 
in  most  plain  and  heavier  articleSj  such  as  brace  buttons,  ivory- 
buttons,  and  others  again,  wh^re  perfection  of  tools  and  work- 
manship is  of  first  importance,  as  in  bone  buttons,  the  better 
kinds  of  uniform  buttons,  Sic,  they  do  not  succeed  so  well. 
On  tlie  wlmle,  we  tind  them  forniiilablo  rivals,  and  have  as 
much  to  learu  from  them  iu  one  way  as  they  from  us  in 
another. 

My  aim  has  been  throughout  this  essay  to  give  a  popular 
and  readable  account  of  the  button  trade,  without  introdncing 
technicalitieSj  or  even  attempting  any  description  of  processes, 
and  which  wonld  moreover  involve  details  quite  iucompre* 

bensible  to  general  readers  and  which,  however  interesting  to 
8r<\  cnrjnot  be  made  so  in  description,  those  who  wish  to  know 
jnore  ou  such  points  may  })ay  a  visit  to  some  of  our  workshops, 
and  if  they  take  a  genuine  interest  in  such  matters,  will  readily 
find  opportunities  for  gratifying  their  curiosity. 
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[Horn  or  Hoof  bnttone  were  made  in  Birmingham  more 

tlian  eighty  years  &go,  and  are  referred  to  in  a  carionB 
description  of  the  Birmingham  Manufactures  in  1780  (which 
is  pr^fixof!  to  the  Birmitip'hfiTn  Dirootory "  of  that  date), 
and  IS  valuable  as  a  contemporary  account: — "It  "would  be 
no  easy  task  to  enumerate  the  infiuite  diversity  of  Buttons 
manufactured  here :  it  may  be  sufficient  to  observe  that  those 
made  of  gold,  silver,  steel,  pearl,  paper,  &c.,  are  oniyersally 
allowed  to  excel  the  produce  of  any  other  place  in  this  lang- 
dom;  and  are  it  must  be  admitted  finished  with  all  we 

richness  and  splendour  of  which  they  are  capable  

There  is  one  sort  of  button  which  on  ncconnt  of  its  having 
been  produced  by  an  artist  of  eminence  in  this  town  deserve 
particular  attention.  It  is  that  which  is  inlaid  with  divers 
other  metals  :  ^\'as  first  attempted  about  20  years  ago  :  and  then, 
though  iu  no  respect  so  complete  as  at  present  met  wiUi  great 
and  merited  enoonraj;ement.  Button  making  like  many  other, 
alia  was  originally  a  very  tedions  and  ezpenaiye  prooeaa. 
The  Button  cod  i  t  ed  of  one  solid  piece  of  metal :  and  the  orna- 
ments upon  the  face  of  it  were  the  work  of  an  engraver.  To 
fr'iye  despatch  to  the  execution  of  this  manufacture  and  to 
render  it  more  advantageous  to  the  manufacturer,  various 
instruments  were  invented,  some  of  which  were  either  solely 
produced  or  greatly  improved  by  Birmingham  artists.  Among 
others  the  Press,  and  Stamp,  and  the  Bogine  for  turning  the 
mould,  deservedly  ought  tio  be  mentioned.  The  first  gives 
the  form  to  the  Button,  and  the  second  the  objects  repre- 
aented  thereupon :  bat  the  Engine,  whidi  was  the  invention 
of  a  man  of  great  mechanical  knowledge,  was  perhaps  not  the 
least  acquisition  of  the  three.  An  inconceivable  despatch  was 
introduced  :  and  the  formation  of  the  mould  was  now  eftected 
with  surprising'  ea.^e  and  expedition  :  but  what  most  enhanced 
the  importance  of  the  discovery  was,  Lhat  the  bones  wid  hoofs 
of  beasts^  whic^  till  this  period  had  been  thought  artides  of 
little  or  no  valne,  became  articles  of  great  consequence  in  the 
manufactnre  of  Buttons,  and  were  imported  into  this  kingdom 
in  large  quantities  from  Ireland  and  other  places."  ] — EorroB. 
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We  have  no  record  nor  date  upon  which  to  form  a  correct 
ideaa3  to  the  period  when  the  manulacture  of  jewellery  became 
one  oi'  the  trades  of  Birmingham. f  At  the  commencement  of 
the  pifofleut  centur}%  it  is  probable  tliat  some  four  lnnKiiiiwl 
arfciaaiiB  were  employed  in  ten  or  twelve  manofrctories :  tiioao 
workmg  in  gold  made  principally  aealSj  keys^  and  watch  r  Imins, 
whilst  the  silver  workers  produced  ahoe^  knee,  and  other 
dries,  as  well  fif?  considerable  quantities  of  comb  ornaments 
set  with  conspicnous  paste  or  imitation  stones.  The  trade 
continued  to  pn>>|ter  in  spite  of  buckles  going  out,  and  other 
freak  s  of  fashion,  uuiil  1825,  when  the  groat  catastrophe  which 
fell  upon  commerce  generally  almost  annihilated  the  jew^ery 
trade ;  nor  did  it  revive  to  any  considerable  extent  fior  ten. 
years,  during  whidi  time  the  artisans  suffered  the  groatost 
privations. 

The  chief  seat  of  trade  forineily  was  Derby,  where  larg^ 
quantities  of  common  and  medium  jewellery  were  produced, 
Edinburgh  and  London  manufactuiiug  the  finest  goods.  The 
trade  has  almost  disappeared  from  the  former  places,  and 
London  now  depends  mainly  upon  Birmingham  for  the  supply 
of  articles  snitable  for  the  middle  dasses.  Since  18S6  the  trade 
may  be  said  to  have  been  in  a  flourishing  condition^  but  dnring 
the  last  twenty  years  its  progress  has  been  almost  marvellons. 
The  discovery  of  gold  in  Australia  and  Califomia,  the  vastly 


*  Tn  jttfitice  to  Mr.  Wriffbt,  it  ahonld  be  stated  thut  he  is  unootmected  with  the  tndM 
de-icriheil,  and  undertook  the  task  of  reportinp  on  the  history  and  condition  of  a  moat 
Important  braaoh  of  Binaingbam  maaafiictarw  oalj  when  it  WM  fovtxd  that  no  other 
■mocanenfe  ooold  ba  mada.— Bpraoa. 

♦  In  the  Birmingham  Dlreclorv  of  17N0  the  names  nnd  nddrefiHCfl  of  twrnty-sLx  "Jewel* 
1«8**  are  ffivon,  implyinff  that  the  tra<Ie  waa  even  then  c:irrie<l  ou  Uj  s( con-^i  lcmble 
extent.  Since,  however,  lew  of  the  ntirriij^  :ire  to  l>e  foutid  iiriorw  ardis,  and  one  or  tw  o  ur« 
eWdcntly  "Platers.  Ac."  and  ciiirx>ciai:y  we,  the  clas«ificaiion  of  **  JeweUen  "  1b  not  givsn  in 
the  Ihroctorr  of  !■«'.<,  wc  tnii;.  tiur.y  inttT  tiUlt  thsSlSt  OtMilSntiOB  1VW  ifnSVlW*Or  thkt 
the  trade  had  rapidly  decimed. — £siroE, 
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increased  wealth  of  England  and  her  Colonies,  together  with 
the  desire  for  personal  adornment,  iia\  u  uiiiied  to  ^ive  an 
imparaUeled  prosperity  to  tliui  branch  of  indnstrj,  which  now 
dinotly  and  mdiroctlj  tiXhtds  employment  to  a  larger  nnmber 
of  persons  than  any  other  trade  in  Birmingham,  whilst  its 
inoreasiBg  demand  for  novelties  undoubtedly  tends  to  develop 
in  a  larger  degree  the  inventive  and  artistic  faculties  of  a 
considerable  portion  of  the  inhabitants.  With  the  excep- 
tion of  a  few  machinists  (and  in  very  busy  seasons  tho 
workmen  in  the  gun  trade),  the  jewellers  are  the  best  paid  of 
the  Birmingham  artisans.  The  rate  of  course  varies  consider- 
ably, but  he  is  a  poor  workman  who  can  only  earn  25«.  weekly ; 
dOff.  to  50«.  may  do  considered  (he  average  of  wages.  Some 
obtain  much  more.  Enamellera  freqnentlY  gain  as  much 
as  from  £3  to  £5  weekly.  Boys  are  usually  apprenticed  at 
fourteen,  when  they  earn  4s.  per  week,  which  in  increased 
aunually  until  they  are  twenty-one,  when  they  generally  receive 
XOs.  or  ll.*f.,  working  as  a  rule  from  eight  to  seven,  with  in- 
tervals of  an  hour  and  a  quarter  for  dinner,  and  hail  an  hour 
far  teai.  Tonths  aometunes  make  a  oonaiderable  anm  by  working 
overtime* 

It  ia  somewhat  sing^olar,  and  contrary  to  what  might  have 
b€^n  expected,  that  only  comparatively  few  females  are 
employed  in  this  trade;  its  cleanliness,  and  the  delicate 
manipulation  required,  would  appear  to  adapt  it  especially  for 
women.  Two  branches  only  give  them  em])loyment — one  is 
the  "  guard-chain,"  and  the  other  is  the  ordinary  press  work, 
when  they  cut  out  or  form  the  "  roughs  but  a  considerable 
nnmber  indirectly  obtain  their  livin?  in  connection  with  the 
trade  by  making  paper  and  leather  DOxes^  which  are  largely 
used,  not  only  to  protect^  bnt  also  to  set-off  the  finishea 
article. 

In  several  trades  it  freqTierttly  hnppens  that  the  best  paid 
workmen  do  not  take  the  highest  social  position.  The  ease 
with  which  high  wages  are  earned  in  busy  seasons  tempts  many 
men  to  waste  their  lane  and  health  in  vicious  indulgeucies. 
Ab  a  mle^  the  working  jewellers  occupy  a  higher  social  position 
than  other  artisans.  They  reside  in  comfortable  dwellings ; 
their  clothes  are  generauy  good,  and  do  not  betray  the 
''working  man/'  This  may  be  attributed  to  the  cleanly 
nature  of  their  work.  They  are  not  given  so  much  to  dissipa- 
tion as  some  classes.  Quiet  and  continued  apj)lication,  rather 
than  muscular  strength,  is  necesf^^ry  (a  steady  handbeincr  indis- 
pensable), and  all  tend  to  the  formation  of  more  orderly  habits. 


Digrtized  by  Google 


MUMB£ii  Oh'  6iUkLL  MAbT££S. 


The  jewelleiy  trade  funiidies  a  most  mterestiiig  <  and 
important  illastration  of  a  peooliarity  which  places  Birmingham 

in  favonrable  contrast  with  every  other  large  town  and  centre 
of  industry  in  the  kingdom  —  namely,  tlie  crreat  nunibfr  of 
small  but  iudepeudeiit  manufacturers  it  aupports.  There  are 
comparatively  few  large  manufactories,  most  of  the  articles  for 
which  it  is  noted  being  produced  in  shops  where  live  to  fifty 
hands  are  employed.  P^bablj  nine  oat  of  every  ten  of  the 
master  jeweUers^  who  are  now  carrying  on  basiness  on  their  owb 
account,  were  originally  workmen.  In  one  instanoe,  at  leasts 
not  less  than  twelve  independent  concerns  are  now  in  active 
operation,  each  employing  a  number  of  hands  ;  the  principals 
of  these  twelve  concerns  haviiinr  all  been  employed  as  appren- 
tices or  workmen  in  a  i nan u factory  which  itself  baa .  been 
established  within  tweuty-hve  years. 

All  that  is  needed  for  a  workman  to  start  as  a  maBter  is  ft 
pecaUarly-ahaped  bench  and  a  leather  apron,  one  or  two  ponndB 
worth  of  tools  (including  a  blow^pipe),  and  for  material,  a  few 
sovereigns,  and  some  ounces  of  copper  and  zinc.  His  shop 
may  be  the  top-room  of  his  hou?ie,  or  a  small  building  over  the 
wash-house,  at  a  rent  of  2s.  or  2*.  6t/.  per  week,  and  the  indis- 
pensable gas-jet,  which  the  Gas  Com^)Hnv  will  supply  ou  credit. 
With  these  appliances^  and  a  skiliui  iiaiul,  Ik?  may  produce 
scarf-pinsj  stnds,  links,  rings,  lockets,  &c.,  &c.,  foe  aU  of 
which  he  will  find  a  ready  market  on  the  Saturday  among  the 
numerous  "  factors,'^  *  whose  special  business  it  is  to  snpiply 
the  shopkeepers  throughout  the  country. 

The  causes  thus  indicated  which  have  so  larcfely  contrilinted 
to  the  estalilishment  and  prosperity  of  tlu'  jewellery  trado 
in  Birniingbain  would,  however,  be  insufficient  of  themselves 
to  give  it  a  permanent  character,  No  doubt  success  for  a  time 
largely  contributes  to  the  permanence  of  a  trade ;  dealers  ii| 
the  various  tools^  stones,  and  materials  required  are  drawn 
together,  and  this  affords  great  facility  to  manufacturers,  espe* 
cially  to  those  of  small  capital.  Then  the  demand  for  ikOTelty 
stimulates  the  ingenuity  of  the  producer,  and,  by  ensuring  a 
continued  supply  of  naw  styles,  develops  trade.  There  ie  no 
doubt  it  is  the  superiority  of  the  workmanshi])  that  has 
continued  the  trade  in  its  prosperous  condition;  and  it  is 
upon  this  superiority  that  reliance  may  be  placed  for  its 

•The  word  "Faotor^*  ii  alwa^  tu«d  fn  Blrminpham  to  denote  the  dealer  or  home- 
HMrahBRt  who  ooDects  ffoooi  tnm  tho  mamiflujearen,  und  through  his  travcUerB  and  other 
ooDneotionj  distributes  pnnlu^  to  Iraniaonjfprs.  jewellers,  and  ohopkoopera  generaily 
tbroaglioat  tho  eountiy.  Tha  nw  of  the  word  doubtle^d  camo  from  Uxo  ' '  Factories ' '  in  tho 
Vast  Indi«s.— EDtvo*. 
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farther  development  and  permaueut  establishment  in  this 
looility. 

There  is  scmrcely  any  branch  of  the  trade  ht  whidi  a  most 
marked  improvement  has  not  taken  pUoe  during  the  last 

auarter  of  a  century,  and  a  class  of  best  work  is  now  produced 
bnt  IS  nnsnrpassed  citlior  in  delicfifj  of  finish  or  artistic  effect. 
Style  is  becoming  a  study  amongst  manag-crs  and  working* 
men  ;  one  tirra  reqnires  nil  apprentices  to  undertake  to  attend 
some  School  of  Art  during  tlio  whole  term  of  their  apprentice- 
)  ship,  so  as  to  fit  them  to  become  art  workmen  when  of  age. 
Combinations  of  ooloars  in  jewelleiyare  now  better  nnderstood 
by  buyers,  and  the  publicr  now  no  longer,  as  in  the  time  of  onr 
parents,  wears  one  brooch  winter  and  rammer,  and  on  any 
colon r  of  dress. 

No  doubt  Birmingham  has  profitted  by  the  free  inferconrpe 
between  tins  and  foreign  countries.  Many  ideas  may  have 
beoTi  <>-;it}iered  from  France  and  Italv,  vet  it  will  1)p  found  that 
the  liiaiiufacturers  of  jewellery  are  not  copyists,  and  though 
thej  may  study  the  character  and  style  of  ancient  and  modem 
worieers,  yet  tl  i  y  design  and  invent  in  the  main  for  themselres, 
and  their  productions  have  acquired  a  reputation  that  rivals 
that  possessed  by  Paris  or  Rome. 

It  is  well  known  that  the  agents  of  the  German  manufac- 
turers continually  trnnsmit  to  their  principals  the  newest  pat- 
terns which  Birmingham  produces.  These  are  co|ned  to  a  con- 
siderable extent  at  Frankfort,  Hanau,  and  other  towns,  and 
afterwards  enter  into  competition  with  the  original  articles  in 
foreign,  colonial,  and  sometimes  in  the  home  markets  too. 

'unm  was  not  a  large  display  of  jewellery  in  the  Exhi- 
bitions of  either  1851  or  1862.  The  manufacturing  jewellers, 
supplying  the  shopkeepers  in  London,  could  not  have  exhibited 
their  productions  without  diverting  trade  from  their  customers, 
and  thus  eventually  injuring  themselves  ;  but  it  is  only  neces- 
sary to  walk  from  the  Bank  to  IJyde  Tark  to  enalile  any  person 
to  form  an  idea  of  the  ingenuity,  skill,  and  t^ste  of  the  Bir- 
mingl^m  artisans.  The  shopkeeper  will  not  voluntarily  admit 
that  bis  articles  are  Birmingham  manufacture,  yet  we  believe 
we  speak  within  bounds  if  we  say  at  least  one-half  of  all  the  gold 
and  silver  work  seen  in  the  shops  of  the  London  jewellers  is 
the  production  of  this  town.  It  would  not  be  right  to  pass 
without  mentioning  that  the  School  of  Art  has  largely  coTitri- 
buted  to  the  development  of  the  artistic  faculty  in  our  jewel- 
lers. Many  hundreds  of  onr  workmen  have  been  tramed  there. 
Its  influence  is  growing,  and  there  is  no  doubt  that  it  will  be 
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still  more  usefal  in  the  future  to  this  and  similar  trades«  Still 

it  is  a  matter  of  regret  that  only  a  very  small  number  of 
pmploycra  appreciate  its  importance  or  render  it  pecnniaiy 

support. 

Tho  reasons  assigned  in  the  introduction  to  this  paper  for 
tlie  prosperity  of  the  jewellerv  trade  in  general  might  have 
existed^  and  yet  only  a  smaU  proportion  of  the  trwle  haye 
been  carried  on  in  Birmingham ;  but  there  is  no  doubt  that  it 
has  been  attracted  to  this  locality  partly  in  consequence  of 
the  skill  which  our  artisans  had  acquired  as  workers  in  metal. 
During  a  large  part  of  last  century,  metal  bnckles  and  buttons 
were  largely  manufactured  here,*  and  persons  employed  in 
various  branches  of  these  trades — as  solderers,  lapidaries, 
engravers,  Lc,  would  be  recidily  transformed  into  workers  in 
jewellery. 

The  application  of  dies  and  machineryi  in  the  production 

of  these  articles,  has  contributed  to  the  extraordinary  exten- 
sion of  the  trade.  Formerly,  the  whole  article  was  produced 
by  one  man,  and  was,  consequently,  very  expen-^ive ;  but, 
owing  to  the  sub-division  of  labour,  and  the  use  of  machinery, 
articles  formerly  made  in  units  are  now  produced  in  hundreds. 

Let  us  take  a  common  ear-ring,  or  locket,  for  example. 
Under  the  old  system  the  gold  wonJd  haye  been  beaten  out 
by  hand  to  the  thickness  required,  and  then  forced  into 
the  proper  shape  by  repeated  hammering ;  the  edges  of  the 
back  and  front,  filed  that  they  might  join  correctly,  after 
which  it  would  be  soldered  and  fiiuBhed — ^all  this  being  the 
work  of  one  person. 

Now,  a  die  is  cut  or  engraved,  the  gold  lulled  at  the 
steam  mill  to  the  requisite  gauge,  then  blanks  or  discs  ai-c  cut 
out  by  a  screw-press,  stamped  and  cut  to  the  exact  shape  desired 
(also  by  the  press),  all  this  being  done  so  rapidly,  that  tweaty 
are  producedin  the  same  time  as  one  was  formerly  made. 

It  is  curious  to  note  how  this  trade  has  located  itself  in  one 
part  of  the  town — the  St.  PauVs  district — ^which  has,  in  fact  , 
become  the  "jewellers'  quarter,'^  the  boundaries  being  almost 
as  clearly  defined  as  the  Ghetto  (or  Jews  quarter)  in  Home  and 
many  continental  cities.  There  is  scarcely  a  workshop  to  be 
found  in  any  other  locality — and  yet,  twenty-five  years  since, 

•  Sir  Edward  TliomoAon  in  liis  curiotiB  Memoirs  Bays :— "  I  have  heiurd  my  faUier  ("who 
was,  in  17Ht\  a  'buckle  maker,  nt  21,  Oolmore  Bow,']  say,  that  his  maauftictOTj  Completed 
riio  thouKftiid  pairs  of  buokles  per  diem,  or  six  thousand  pairs  per  week,  when  in  f-dl  work. 
In  thoHe  dfty«  buckles  were  worn  by  lioth  sexes,  and  also  bgr  ohudren.  and  were  ynadpally 
made  of  white  metal  which  looked  like  silver :  some  f«fr  wm  |ilat«d  witb  silver.  I  hmxd 
my  father  say,  that  he  invented  one  pattern  which  ha  CtfM  tha  'SflTHT  FMmjr,'  livulildh 
pstton  b»  dMiwt  above  £1,000  •t«grUng."^Bonot. 
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this  site  was  almost  entirely  occupied  by  small  gardens.  In. 
most  instances  the  residence  of  the  master  joins  the  shopping 
or  flictory  in  vhich  the  woricmen  are  employed.  The  foUowi  1 1 g 
selectioii  from  the  sigti*board8  in  one  of  the  streets  of  this 
quarter  will  illustrate  this.  Nearly  all  the  oocnpationSj  it  will 
be  observed,  are  connected  with,  or  dependent  on,  the 
jewellery  tradc^oat  of  fifty-four  whose  names  and  buainesBefl 
tare  exhibited : — 

15 

2 
4 
9 
2 
1 
1 
4 
4 
2 
2 
1 

Only  an  approximate  estimate  of  the  numbers  of  ihe 
peraoas  employed  in  this  trade  can  be  given,  bat  the  best 
esttm^  we  can  form  of  the  total  nnmbers  is  as  follows : — • 

Masters  600to600 

Jewellers  proper  3,000 

Silvf-r-J^mithi   1,000 

Gold  ana  iSilvor  Cham  mukers       .       .       .    .  1,500 

CHltT^mkers   1,000 

Box  audm.  Die  liiilBera,  «Bd  aabii^^          .  1,000 

Allowing  the  moderate  number  of  8  to  each  gives  upwards 
of  20,000  J)er8ons  supported  by  this  trade  alone. 

ISie  term    Gold,''  as  understood  in  the  Jewellery  trade; 

must  not  be  taken  to  mean  pure  gold,  which  is  nevor  used. 
The  standard  gold,  as  used  in  the  coin  of  the  realm,  lias 
22  parts  pure  in  24;  watch  cases  have  18  parts  in  21-  pure; 
and  the  usual  quality  of  "  gold  "  work  made  and  sold  here,  and 
elsewhere,  is  alloyed  with  9  parts  of  inferior  metal  in  24 ;  and, 
aiT  might  be  expected,  considerable  quantities  are  produced 
Inth  &  larger  amonnt  of  alloy. 

Articles  sold  in  Fi  ance  as  gold  must  be  officially  stamped, 
andmnst  contain  75  per  cent,  of  pure  gold.  Previous  to  the 
lato  revival  of  the  trade  in  Birmmgham,  the  greater  part  of 
the  gold  was  alloved  with  copper  only,  which  accounts  for  the 
red  colour  of  mosi  of  the  productions  of  half  a  century  since, 
lu  Holland  this  colour  is  highly  approved  at  the  present  day. 


are  Jewellers. 

—  8tone  dealers. 

—  Stampers  aaid  die  ainken. 

—  Lapidaries. 

—  SUversiniths. 
OUuM  cutter. 

—  Modallist  and  die  aqgnirer. 

—  Ciiaiu  makers. 

—  Ciiasers  and  engrAWS. 

—  Electro-gilders  and  plfttcrS. 
<—  Black  ornament  makers 

—  JemUfln^  oaoe  noAker. 
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fhie  HMt  0^  sxxc»  alone  and  in  combuMttaoD  irhk  nlver,  at 

idloys,  bave  onabled  tbe  maBofaeturers  to  produce  the  rich 
variations  of  yellow  and  coloured  gold  now  so  mncli  in  demand. 
The  gold  is  meltod  and  alloyed  by  tbe  mamifacturers  them- 
selves. It  i&  furnished  to  tkem  in  g ranis  or  b.ars  by  the 
rehners^  whose  business  it  is  to  separate  ilie  gold  from  the 
4rM  and  infiwior  metals  with  whith  it  ia  uanally  oombiBad. 

A  large  quantity  of  obaolato  or  old-fadiioBed  ornamanto^ 
old  Foreign  and  Bnglish  coin,  is  melted  and  re-naed.  Tlie 
Bank  of  England  supplies  old  coin  to  mannfacturers  at  £3  17«. 
10^'/.  per  ounce.  This,  as  well  as  old  Foreign  coin,  m 
demand,  as  containing  exactly  ascertained  amounts  of  alloy ; 
and  for  the  same,  if  not  for  other  reasons,  it  is  probable  that 
large  quantities-  of  new  sorereigns  hnd  their  way  to  the 
cnicibl6i 

The  total  valneuf  gold  naadvatha  trade  baa  been  oati—ited 

at  £G00,000  to  £700,000  yearly,  and  tha  silver  at  £100,000 
to  £150,000.    Altogether,  the  value  of  the  gold  and  silver 

con^nmod  in  Birmingham,  in  the  jewellery  and  kindred  tmdos, 
may  he  esrunatod  at  about  one  million  pounds;  the  precious 
stones  Q^(i  their  imitattions  at  a  quarteir  of  a  utiihon  pounds 
more. 

I?&ECIOUS  STONES.. 

In  the  ead^sive  mannfaoture  of  jmnMmj,  pwafaus  stonea 

take  a  most  important  place,  and  in  many  articles  constitute, 
as  all  are  aware,  the  chief  value — the  {?oT(T  and  the  work- 
in  an  ship  boaring  a  similar  proportion  as  the  frame  does  to  the 
painting  it  encloses. 

The  stones  used  embrace  eveuy  known  sort,  and  of  coui*:s6 
ace  importotioDa.  Tbe  daalero  aupply  tham.  read^  for  nao 
1^  bak  aattera  are  empiojed  alaaoai  ezolaaiTelj  in  HuA  one 
branch  of  tba  trade,  and  by  long:  ptaotioe,  frequently  beoeme 
Tery  skilful,  and  earn  high  wages. 

But  although  the  stone  may  be  intHnsirallv  the  mopfc 
valuable  ]>art:  of  the  jewel,  yet  its  effect  is  greatly  enhanced  by 
the  maiiiier  of  its  setting  and  the  chiivaeter  of  the  ornament  in 
which  it  is  placed.  Even  the  diamond  is  improved  iu 
Ixillaaucy  by  the  skiU  of  the  wtlier^  and  the  efibeiof  eiaendda, 
amethyata,  oasbnnclea,  and  other  coloured  atooea  i»  eahaneed 

means  of  pieces  of  silvered  or  eolouzed  foiL  Pearls  are 
nsed  largely,  generally  the  smaller  sorts.  These  are  obtained 
in  the  Straits,  between  tho  rjininland  and  Ceylon,  tho  Red 
Sea»  i^eraian  (iol^  ii)astdru  Arcbij)>elagQ»  and  the  wea^eBUi 
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(XMMfc  of  CtQtral  America.  In  the  button  and  other  taidra 
the  shell  (or  mother-o'-pearl)  is  used,  whilst  the  jeweUera  woi^ 
up  the  true  pearl.  Thu  offspring  is  found  sometiniee  in  the 
fleahy  part  of  the  oyster,  and  sometimea  in  its  nacreous 

covering,  «  liandful  of  pearls  being  frequently  of  raore  value 
than  a  shipload  of  motlier-o'-pearl  shells,  yet  eac;h  is  useful 
in  its  way.  For  whilst  the  button  made  from  the  shell  ia 
moat  necessary,  uud  adds  (when  properly  sewn  on)  so  muck  to 
the  canibfrt  of  the  hnebaad^  the  little  gnmiilar  Bahetaiieey 
which  prohablr  was  a  source  of  trouble  to  the  |iarent  oyster^ 
forms  part  of  a  graceful  ornament  for  the  wife,  and  both 
afford  emplojment  and  provide  food^  clothing,  and  comforts 
nhkti  for  the  artisan  in  Binninghanii  and  the  nnciTilised 
natives  of  New  Cluiuea. 

Although,  like  preeions  stones,  ]ienrls  are  imported,  yet 
sometimes  the  workers  in  the  ututher-o'-peai'l  shelU  tind 
embedded  therein  real  pearls,  wbich  always  have  a  ready  sale, 
sA  prieea  varying  from  1«.  to  several  ponndlB  each.  A  few  years 
since,  a  small  1^  of  shells  was  brought  to  Birmingham  whichj 
stfber  from  ignorance  or  mistake,  bad  not  been  cleared  of  the 
pearls  at  the  fishery.  A  considerable  number  was  found  and 
sohl,  !inJ  one,  especially,  was  sold  by  the  man  whf>  luul  Itoiight 
the  shell  for  working  into  buttons^  for  £40 ;  the  piuciiajser,  we 
believe,  re-sold  the  same  for  a  profit  of  £1GU  ;  and  we  hav:e 
h.eai-d  it  wa»  ai'terwai'ds  held  iii  Paris  for  sale  at  LSOO  1 

A  large  potrtion  of  the  pearls  are  drilled  and  strung  before 
Aej  arrive  ia  Ibgland,  and  these  are  nsnally  set  in  hemi- 
i|>here8t  eaeh  pead  being  sewn  throngh^this  is  a  delicate 
operation  requiring,  as  may  bo  supposed,  a  steady  hand  and  a 
fine  inBtruneut  to  bisect  &  tiny  globe  of  less  sue  than  a  pin^a 
head. 

Formerly  Mosaics  produced  in  Rome  were  largely  used, 
but  are  now  out  of  fashion.  Shell  cameos,  however,  are  still 
in  regular  but  not  largo  demand.  A  better  class  of  stone 
cameos  is  used  in.  considerable  qnantitieB,  these  being  fifteen 
to  twenty  times  the  value  of  shell  cameos* 

As  to  the  total  value  of  precious  stones  and  pearls  dealers 
are  naturally  disincHned  to  state  the  extent  of  their  trade,  so 
it  is  with  some  hesitation  we  venture  to  give  the  above-named 
estimate  ;  but  forty  years  since  there  was  only  one  stone- 
<](  rtler  in  Birmingham,  and  now  there  are  thirteen.  Uuubtleps 
tiiti  most  valuable  diamonds  are  set  la  London,  but  the  greatest 
DBmber  are  used  m  Binmnj^iam*  Aa  orduiaiy  manwmctareg 
wiU  pMdaee  ear*rings  oontainiag  upwards  of  a  huadied 
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dwmonds,  besides  a  qiMmtity  of  brilliaats;  and  it  is  no  uncom- 
mon thing  for  rings  to  be  set  in  Birmilighaiti  with  diamondB  of 
the  value  of  £100  and  upwards.  Several  manufacturers  will 
keep  a  stock  of  diamonds,  the  value  varjnng  from  6«.  to  £50 
each,  and  worth  £1,000  to  £2,0UO  in  the  aggregate. 

A  very  great  rise  has  taken  place  in  the  value  of  diamonds 
during  the  last  twenty  years ;  and  within  the  last  four  or  five 
jears  eznerftlds  aad  oHier  precioas  stones  of  fine  aaality  havd 
more  iban  doubled  in  value.'  Sorts  selling  formeny  at  £8  to 
iS4  per  oarat  now  fetch  £10  to  £12  ;  amethysts  that  were  wortll 
50».  an  ounce  are  now  worth  £8  and  upwards;  and  it  is  esti- 
mated that  the  consumption  of  diamonrl'i  has  increased  tenfold 
within  iifteen  years  in  Birmingham  alone. 

GOLD  AND  SILTIB  GHAINS. 

Guard-chains,  now  an  important  branch  of  the  trade,  were 
•t  the  end  of  the  last  century  made  hy  one  or  two  manufiMitarerli 
in  a  single  pattern^  out  of  brass-wire^  which  was  eitiher  left  its 
natural  colour,  or  was  finished  by  being  silvered  or  gilt. 
Silver  guard-chains  were  made  first  in  Birmingham,  about  the 
year  1806.  Gold  chains,  for  a  similnr  pnrpo^o,  Imvo  Tint  hpon  _ 
made  to  any  extent  for  a  longer  period  than  thirty-live  years, 
but  are  now  produced  in  Birmingham  to  the  value  of,  at  leaf«t, 
two  hundred  and  fifty  thousand  pounds  annually.    There  are 

fort^-seyen  master  manufacturers,  some  employing  200  to  300 
hands,  but  the  greater  part  not  more  than  ten  to  twenty. 
Altogether  1,500  or  1,600  persons  are  engaged  in  chain- 
making,  about  500  being  young  women,  who  earn  good  wages, 
arxl  maintain  a  most  respectable  npponraTire.  In  this  branch 
of  the  jewellciy  trade,  steam-power  and  elaborato  I'lachiuery 
are  employed  to  a  small  extent  in  producing  the  links  of  the 
chains,  which  are  made  from  strips  of  wire,  and  afterwards 
soldered  together,  cut,  engraved,  and  polished  as  ma^  be 
necessaxy. 

Some  ingenious  machines  have  lately  been  patented,  which 
produce  very  neat  patterns  of  chains,  completely  finished,  from 
thin  strips  of  metal.  Such  chains  will,  no  donbt,  bo  largely 
used,  not  only  as  guard-chains,  but  for  pendants  to  other 
ornaments. 

GILT  TOY  TBADS. 

Gilt  Toys  is  a  technical  term  embracing  personal  ornaments 
of  all  descriptions  in  which  metals,  gilt,  or  simply  coloured, 
are  used,  either  alone  or  in  combination  with  imitation  oi* 
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cameoflj  Moflaios,  ivoiy,  *  bone,  jet,  and  otlier 
materials.  The  trade  ia  largely  carried  on  in  Birmin^banii 
and  has  displayed,  to  a  considerable  extent^  articles  of  a  aunilar 

kind  which  were  imported  from  France  and  Germany.  The 
heanty  of  many  of  these  articles?,  both  as  regards  form  and 
finish,  is  surprising.  The  process  of  electro-gilding,  to  which 
the  developnieut  of  the  trade  is  principally  owing",  enables  the 
manufacturer  to  produce  a  surface  that  is  frequently  undis- 
iingitUilMible  from  the  finest  gold  work.  It  need  not  be  Mdd, 
howerer,  that  it  is  not  so  dnrable^the  slight  film  of  gold  soon 
oxidizes  and  wears  away. 

The  aim  of  the  mannfaoturer  is  to  produce,  by  ready  and 
cheap  methods,  imitations  of  the  more  elnl  torate  and  delicately 
finished  jewe  l  1  t  ry,  and  he  does  this  by  means-  of  tools,  such  as 
the  press  and  the  st-amp.  The  fine  EtrnscjiTi  style,  which  is 
now  so  current  in  gold  work,  i^  imitated  in  a  die,  and  stamped 
np  to  bear  a  dose  resemblance.  The  beaatifnl  hinges  and 
snaps,  made  by  the  soldsmith  with  the  most  delicate  tools, 
are  eflGBctnaUy  imitated  by  bending,  or  making  an  indentation^ 
by  a  screw  press^  in  a  simple  piece  of  metal. 

The  low  price  at  which  these  beautiful  ornaments  are  pro- 
duced is  astonishing.  For  instance  a  locket,  which  in  gold 
might  be  worth  from  15«.  to  30a.,  is  produced  in  metal  ffilt  for 
a  penny  ;  in  fact  one  article  which  lately  had  a  considerable 
"run''  was  made  with  hiugos  and  clasp,  in  the  form  of  a 
volume,  and  with  good  likenesses  of  the  IVinoe  and  Princess 
of  Wales,  and  was  sold  wholesale  for  about  one  halfpenny  eadi  1 

It  will  be  admitted  that  "the  force  of  cheapness  cannot 
much  further  go  ! "  There  is  no  valid  reason  why  the  factory 
girl  should  not  display  her  gilt  buckle  arid  brooch  of  the  same 
design  as  the  golden  one  worn  by  the  lady  of  the  villa.  Art 
may  thus  serve  the  community  by  cheapening  the  cost  of  the 
beautiful,  and  atlurding  gratification  to  the  humblest  members 
of  society,  by  superior  desi^s  reproduced  in  the  cheapest 
possible  form,  and  attainable  by  all. 

Between  gilt  toys  and  ornaments  made  of  gold  there  is  an 
intermediate  description,  designated  plated  jewellery.  The 
articles  are  for  the  same  use,  are  of  equally  varied  character, 
and  are  made  by  the  processes  common  to  "Gold  Jewellery'' 
and  "  Giit  Toys."  The  peculiarity  consists  in  the  application, 
by  fusion,  of  thin  plates  of  gold  or  silver  to  the  thicker  plates 
of  common  metal,  which  form  tho  basis  and  give  solidity  to  the 
article.  These  articles  are  mndi  more  durable  than  those 
slightly  coated  with  gold  or  sUrer  by  the  electro  process,  and 
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if  the    gold  plate'*  is  also  gilt  th0  icppeamice  is  eqiial  to  gold 

itself,  and  the  durability  sufficient  for  all  common  purposes. 

Tho  trade  in  jewellery  is  principally  Home  and  Colonial. 
No  doubt  with  a  moderate  tariff  the  United  States  would  take 
a  very  large  quantity  of  jewellery  from  this  town,  but  the  duty 
hav  ing  to  be  paid  ou  the  material  (which  commands  the  same 
price  there  as  here)  so  enhaoces  the  cost  that^  except  iu  rare 
instaoices,  Birminffiiain  goods  are  practically  excluded.  To 
make  this  clear^  a  brooch  of  the  Talne  of  £9  mi^  contain  gold 
of  the  value  of  £5.  A  duty  of  30  per  cent.,  and  «oet  of  tranfr* 
mission,  enhances  the  price  40  per  cent.,  and  gires  a  protection 
to  the  native  artisan  ecpiiralent  to  90  per  cent. 

As  might  have  l)een  expected,  except  (rreat  Britain, 
Australia  is  the  best  customer,  and  her  deruaad  is  mainly  fbT 
best  goods.  The  following  figures  have  been  extracted  trom 
€k>Teniinent  xetums :— ^ 

1861    £65,932 

1862    73,586 

IfiOk         ••■      ^ If  184 


1861    £199,783 

1862  ...  281.526 
1868    18Q,47ft 
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Or  the  gi-eat  antiquity  of  tlio  saddlery  trnde,  and  of  it^ 
intimato  coiiuection  with  the  oarly  history  of  the. mars (i lectures 
of  Biiiiiiiigham,  there  cau  be  no  doubt.  Tegg,  inlormts  uh 
in  his  Ghronolggist's  Companion,''  that  saddles  were  first 
used  in  England  in  the  year  1340;  and  lie  alao  assigns  the 
Tear  3380  ae  ifae  date  of  the  introdncdon  of  the  side  or 
ladit  s'  saddle. 

The  Saddlers'  Company,  which  forms  one  of  the  ancieni 
Trade  Gln1d^^  of  London,  and  has  its  Hall  situated  in  Cheapside, 
is  of  great  antiqaity.  Its  Charter  was  granted  by  Kdward  the 
First,  and  the  privileges  of  the  Craft  were  contirmed  and 
extended  by  several  of  the  succeeding  kings. 

As  early  as  the  year  1 538,  X.eUnd,  who  then  visited  thie 
town,  refers  to  the  "Lorimera  that  make  hittes,''  together 
•  with  other  ironworkers,  as  maintaining  the  people  of  the 
district.  Ag-ain,  in  a  work  published  in  1691,  entitled  "The 
New  State  of  England,''  the  writer  tells  us  that  "  firomicfaam 
drivftsa  good  trade  in  iron  and  fstcol  wMres,  saddles  ^in<l  bridleip 
which  find  good  vent  at  London,  Ireland,  and  other  parts." 

It  seems  pretty  clear  that  Birmingham,  besides  being 
noted  as  an  ancient  manufacturing  centre  of  saddlers'  iron<> 
mongery,  possessed  also  a  hide  and  leather  market,  of  great 
antiquity  and  importance.  The  following  extract  finom 
Button's  Histofy  of  the  Town  **  throws  much  light  on  this 
point:— 

There  is  no  eppeenuiee  of  tluit  necessary  article  (leather)  among  na ;  jefe 

PirTr;iTipr!irim  nnrr  n  frimmiM  market  for  Ipnt^ir-r.  Diffbuth  net  onlr  nVtn-ni^dpc! 
with  tauiitirB,  but  largo  uumbera  of  tddoa  arrired  weekij  for  sale,  anU  iiertJ  thm 
whole  oonntey  fauna  a  enpply.  When  the  weather  would  allow,  thej  wove 
ranjj:r»1  in  colomns  'n  f}:r  Ili^h-titn-i't,  ajid  fit  other  times  drpositcel  in  the 
Leather  Hall,  at  the  ettst.  end  of  New-street,  appropriated  for  their  reception. 
!^je  nwrket  m»  off  great  antiqaity,  perhaps  not  Itm  than  7D0  Teen,  sad  eon* 
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tinnad  to  the  beghming  of  the  IMi  mutwej.  We  have  two  officers,  aanoallf 
chosen,  who  are  named  leather  mtltn,  from  a  power  given  them  bj  ancient 
charter  to  mark  the  vendible  hidM^  tmt  now  the  leather  sealers  have  no  dot/ 
bat  that  of  taking  an  elegant  dinner.  Shops  are  erected  on  tan  vatt,  the 
Lcnthcr  Hall  is  gone  to  dfl«tc uoUcm,  and  in  1781  we  w«n»  x«dnoed  to  oiw  MUtnty 
tanner. 

There  are  ancient  mays  m  the  town,  showing  the  extensive 
range  of  tike  tan  pits,  and  the  position  of  the  Leather  Hall. 
ICany  old  docnments,  also  bearing  on  the  dntiea  of  the  "  leather 
sealers,"  and  the  coatoms  of  the  *'  Leather  Hall/'  h^  fbllj  to 
confirm  the  general  truth  of  Button's  statements.  Hence  we 
are  justified  in  assuminG*  that  an  important  lontTior  market, 
and  several  taunericH^  of  much  repute,  Hourished  in  the  town 
from  a  very  early  date — that  tliey  were  deemed  of  sufficient 
extent  to  be  regulated  bj  special  laws,  and  protected  by 
charter ;  but  that,  for  reasoos  iniioh  do  not  appear  dear,  these 
leading  trades  of  the  town  had  sunk  before  Hvtkm's  tame  (the ' 
latter  part  of  tiw  last  oenlnrj)  into  a  state  of  eomffantm 
insigmficance. 

Whilst  many  of  the  variety  of  saddles  now  in  use  are  of 
recent  iutroduction,  having  been  designed  to  meet  tlie  very 
vaned  wants  of  the  present  time,  but  few  artirles  in  use  in 
past  years  are  now  obsolete,  since  the  same  wauta  that  existed 
formerly  exist  still,  and  we  have  to  trace  tiie  invention  of 
modem  varieties  rather  to  wants  snperadded  to  old  oneSj  than 
to  wants  taking  the  place  of  old  ones.  To  this^  however, 
we  mnst  make  several  exceptions.  Some  twenty  years  ago, 
two  kinds  of  harness,  known  severally  as  the  curricle  and  tandem 
harness,  were  much  in  vogue.  The  curricle  was  merely  a  bar, 
generally  of  phited  metal  that  was  added  to  the  ordinary  pair- 
hoi*8e  carriage  harness ;  it  was  connected  with  the  pads,  and 
ran  from  the  back  of  one  horse  to  that  of  the  other.  As  the 
curricle  bar  was  commonly  handsomely  ornamented  in  silver 
plate,  it  formed  a  very  striking  and  showy  feature  of  the 
harness.  The  tandem  harness  is  so  well  understood,  that  no 
explanation  is  necessary.  Both  of  these  kinds  of  harness  may 
now  be  looked  upon  ol>«;olete  with  respect  to  our  own  country; 
they  are,  nevertiiele.ss,  very  often  made  for  foreign  markets. 

A  notable  example  of  an  article  that  is  now  obsolete  is 
found  in  the  pillion — a  sort  of  chair-saddle  designed  for 
women.  The  seat  was  in  the  form  of  a  closed  back  chair,  from 
whidi  a  staffed  footboard  was  snspended  for  the  support  of  the 
rider's  feet.  The  lower  part  of  the  pillion  was  padded  like  an 
ordinary  saddle.  The  pillion  was  only  used  with  the  man's 
saddle,  behind  which  it  was  fastened  by  means  of  straps. 
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Before  tlie  reign  of  Eluabeth,  when  carriages  were  not  known 
in  England^  the  pillion  was  in  ffeneral  use  amongst  peo|de  of 

the  higher  ranks  of  society.  In  the  carriage,  however,  the 
pillion  found  a  formidable  rival  that  drove  it  rapidly  from  one 
social  ptrntnm  to  anotTifr,  until  it  found  a  la?t  stronghold  with 
the  farmer  and  small  tradesman,  to  who»e  busiaoss  a  horso  was 
a  necessar}^  adjunct,  and  who  would  naturally  wish  to  turn  his 
horse  to  account  for  family  purposes.  In  this  connection  the 
pillion  is  remembered  hy  many  of  the  elderly  of  the  present 
day.  One  cannot  help  envying  one's  forefathers  the  agreeable 
UU-a-tete  which  the  pillion  doubtless  afforded. 

In  gi^^ing  an  account  of  the  varieties  that  late  yean  hare 
seen  introduced  into  the  saddlery  trade,  we  are  ^tfeTiipting  a 
iBOBt  difficult  tastk.  account  of  the  vast  number  of  these 

varieties,  and  ul  rheir  technical  nature,  our  description  will  he 
a  very  general  one ;  and  with  a  view  of  giving  our  readers  a 
c^ar  conception  of  this  part  of  onr  subject^  we  shall  class  the 
varieties  we  have  to  refer  to  nnder  the  several  objects  that  they 
were  desired  to  fulfil. 

We  will  take  first  those  inventions  that  have  been  intro- 
duced with  a  view  to  give  ease  to  the  rider.  The  "  Somerset " 
saflrlle  is  a  conspicuous  example  in  this  class.  This  saddle 
diiiers  from  the  ordinary  one  in  having  a  rol]  or  bolster  added, 
extending  along  the  cavtle  or  back  of  the  saddle,  and  down 
each  side  of  the  ilaps.  These  rolls  furuish  au  agreeable  sup- 
port for  the  back  and  legs.  The  "  Somerset  **  saddle  is  but 
uttle  used  in  England^  but  in  many  foreign  countries,  and 
especially  in  hilly  districts,  it  is  found  of  much  service,  and 
extensively  employed.  In  certain  markets,  indeed,  the  *'  Somer- 
set'' has  almost  an  exclusive  sale. 

It  has  been  a  great  aim  with  the  pnddler  to  give  softness 
and  elasticity  to  the  seat  of  the  saddle,  without  availing  himself 
of  padding,  or  of  any  other  appliance  which  will  alter  the  form 
of  the  saddle  and  thereby  destroy  that  clearness  and  compact- 
ness of  outline  on  which  its  chief  elegance  depends.  It  is 
obvious  that  if  the  jolting  caused  by  the  movements  of  tiie 
horse  can  be  diminished,  horse  exercise  would  be  rendered 
much  less  fatiguing  than  it  now  is,  and  the  danger  of  rupture 
being  caused  by  heavy  jumpinq-  m  hunting,  would  be  consider- 
ably lessened.  With  a  view,  therefore,  of  gettiiif^  this  elas- 
ticity of  seat,  many  inventions  more  or  less  successful  have 
been  introduced.  None  of  these  inventions  are  of  universal 
use,  though  many  of  them  are  efficient  and  turned  to  account 
when  the  proposed  advantages  are  required  by  the  parchaser. 
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We  will  Dotice,  lastly,  as  one  of  the  inventions  intended 
to  give  ease  to  the  rider,  the  "Leapiiifr  Hoad/^  or  Third 
Crutch,"  for  the  ladies'  saddle.  This  invention  is  merely  an 
additional  crutch,  placed  on  the  near  side  of  the  saddle,  a  few 
inches  below  the  ordinary  one.  The  "lea^jing  head''  givers 
the  rider  a  ^^eater  purchase  on  her  saddle,  and  ^JMivfioie  a 
securer  seat.  It  is  of  special  service  to  Ae  ridsr  whsa  she  is 
gointf  "cross  country." 

The  next  class  of  inventions  requiring  a  few  words,  is  one 
in  which  the  aim  is  to  give  the  rider  a  more  perfect  control 
over  his  horse.  And  here  we  may  mention  the  multitude  of 
bridles  adiij)ted  to  suit  the  varying  conditions  of  the  horse's 
inouth.  We  have  thus  the  "Snaiffle^'  bridle,  lor  Uie  iigiic- 
mouthed  ammal;  the  "FeUum"  where  a  stronger  strsiii'  haa 
to  be  applied;  the  ''Weymouth/'  or  Gnrb-liit,"  forhanbr, 
mouths  still;  and  so  on,  until  we  come  to  the  '^Chifiioy," 
"  Gag,"  Secundum,"  and  "  Hanoverian,"  that  are  snited  onfy 
to  the  pulling  horse,  or  runaway.  By  these  mennB,  therefore^ 
almost  every  possible  variety  of  temperament  and  chaiacter  of 
mouth  is  suitably  provided  for. 

Many  inventions  might  also  be  mex^iioned,  which  aie 
designed  to  check  and  cure  the  bad  habits  of  a  hsrse.  Tfaa 
Marti  ugal,"  by  keeping  the  head  of  the  herse  down,  often  earea 
a  rearing  horse,  and  generally  prevents  the  ^liempt.  The  "  kick- 
ing straps/'  when  atta<'hed  to  a  set  of  harness,  will  likewise 
prevent  any  mischance  resnltiTio-  fvfim  the  efforts  of  the  kicker. 

Our  third  and  last  division  comprises  those  inventions  by 
means  of  whieh  injury  is  saved  to  the  horse,  or  rider,  in  case 
accident  should  occur.  We  du-ect  attention,  in  tlie  Urst  place, 
to  that  most  excellent  stirrup  known  aa  the  "  Spring  Stirrup," 
which  is  made  so  as  to  open  if  a  pressure  is  applied  to  the  aide 
from  witJiin.  It  is  not  unfrequently  the  case,  when  the  rider 
has  fallen,  that  his  foot  becomes  entangled  in  the  stimtp,  and 
he  is  thus  dragged  alonsj^  the  ground  by  the  horse,  at  the  risk 
of  serious  injury.  This  danger  is  completely  removed  In  the 
Bpriiit^-  stirru]).  In  districts  such  as  Buenos  Ayres,  wiierc  tho 
cuLUilry  abounds  in  holes  which  cause  the  horses  to  fall,  Liii^ 
invention  is  in  great  request,  and  ia  found  to  be  of  eaeeatial 
sorrice.  M any  Iwnting  men  in  our  own  country  are  also  naera 
of  the  spring  stirrup. 

Many  plans  have  been  brought  forward  for  releasing  the 
horse  from  his  linnioss,  when  he  na^  fallen  down.  These  are 
neaj'ly  all  modifications  of  the  arrangements  of  the  "Tugs," 
and  are  too  technical  to  be  understood  by  the  ordinar}'  reader. 
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Witb  respacfc  to  the  incpomo  of  the  Sftddlerv  trade  ainoe 
tiie  yenr  1849,  we  ahaU  avail  ourselves  of  the  statistioa 
furnished  by  the  Government  Trade  and  Navigation  Accounts ; 
and  by  noting  the  increase  that  has  taken  place  for  fli*^  TJnitod 
Kingdom,  from  1849  to  18()5,  we  shall  be  sutticieiitiy  accurate 
in  asKigning  the  same  rates  of  increase  for  the  Birmingham 
trade,  in  the  year  1849  the  declared  value  of  the  exports  of 
saddlery  a^d  harness  for  the  United  Kingdom  was  £102^724. 
In  ihe  year  1864  we  find  that  this  amoant  was  increased  to 
£345,419.  In  otiier  words  the  trade  has^  from  the  year  1849> 
considerably  more  than  trebled  in  amount.  The  exports  for 
the  first  four  months  of  the  present  year  were  £130,662,  or  at 
the  rat«  of  near!  \^  €100,000  per  year.  'J'he  great  extension  of 
this  branch  of  trade  is  mainly  attributable  to  the  gzpwth  of  our 
colonies  in  the  Cape  and  Australia. 

In  reference  to  the  supply  of  raw  material^  it  will  be 
nMBsary  to  gianee  for  a  moment  at  the  difforent  countries  of 
the  worid  from  which  the  leather  trade  gets  ^9  supply  of  its 
mtr  — terial,  and  die  several  purposes  for  which  eaoh  kind  is 
used. 

The  kind  that  merits  our  chief  notice  is  that  kiidwu  the 
name  of  huieit  ;  bv  which  we  mean  the  hides  from  neats'  cattle 
generally.  Hides  are  imported  to  this  conntry  in  two  states, 
the  "  dry  "  and  the  ^'  aaltet.i/'  or  "  wet'*  one,  and  it  is  necessary 
timt  they  shcndd  he  prepaied  In  either  the  dry  or  salted  con* 
dition,  in  order  to  protect  them  from  putremction,  to  whidi 
tiie  gelatine  and  other  animal  matter  that  the  raw  hide  contains 
renders  it  liable.  When  the  hide  reaches  the  turner  it  is  con< 
verted  into  leatlier  by  being  treated  with  some  solution  having 
tnnnra  jis  its  essential  basis.  From  these  foreign  hides  nve 
obtamed  the  greater  part  of  the  soles  of  our  boots  and  shoes. 
'"When  these  hides  are  treated  with  oil  they  are  made  into  }>vf 
leathtr,  from  which  the  accoutremeutb  and  belts  of  our  soldiers 
sve  chiefly  manufactured.  For  this  porpose  foreign  hides  are 
found  more  suitable  than  those  taken  from  our  home  cattle; 
these  latter  are  much  flawed  by  maricSj  caused  by  a  grub 
known  by  the  name  of  the  weevil  j  from  these  marks  the 
foreign  hides  nre  more  or  less  free.  Vast  quantities  of  these 
hides  are  annually  sent  to  this  conntry  from  the  Brazils,  La 
Plata^  and  the  west  coast  of  South  America.  Our  own  Colonies 
also,  in  the  West  Indies^  the  Cape,  and  Australia,  furnish  us 
with  feir  supplies.  Some  few  are  also  shipped  from  Mauritius 
and  the  Continent  of  Ikirope.  A  good  idea  may  be  formed  of 
the  extent  of  this  particular  branch  of  Uie  leather  trade,  when 
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W6  call  to  mind  that  the  quantity  of  hides  {dry  and  salted) 
imported  in  tlio  rear  1  ^'11.  was  05  i,7nOc'wt.,  to  which,  if 
we  add  tlio  hiden  imported  in  tlie  fanunl  and  dressed  states, 
we  shall  find  that  our  imports  were  equivalent  to  nearly 
3,000,000  hides. 

Kips  {i.e.,  skins  from  beasts  between  a  calf  and  a  oofw)  are 
manofactcired  largely  for  the  upper  leathers  of  boots  and  ahoee. 
They  are  sent  to  ns  chiefly  from  India.  The  calf  skins  that 
we  import  are  supplied  principally  by  the  Continent.  They 
senre  the  same  parposes  as  hip$,  but  are  nsed  for  a  lighter 
class  of  work. 

(.)ur  foreigu  hor^r  liihs  come  mostly  from  Sontli  America. 
They  are  for  very  various  uses,  and  are  cou-sumed  largely  in 
the  shoe,  whip,  and  saddlery  trades. 

The  hides  that  are  employed  in  the  saddlery  and  hameaa 
trades,  are  taken  almost  exclusiTely  from  English  beaste.  Bacdi 
district  in  the  kingdom  supplies  hides  marked  by  special 
features  of  ])attern  and  growth.  Moreover,  many  districts  are 
marked  by  special  modes  of  tnnninLr-  Owiug  to  these  cir- 
cumstances, a  wide  scope  is  iitlnrdod  to  the  saddler  for  the 
choice  of  his  material.  These  advantages  of  selection  are  not 
offered  to  the  same  extent  by  other  countries;  and  to*  these 
advantages  must  be  attributed  much  of  the  acknowledged 
superiority  of  the  English  saddlery.  Besides,  however,  the 
variety  of  tannages  that  are  prodnced,  the  strong  kinds  of 
leather  are  with  ns  l)ctfer  tannod,  and  of  primer  quality  than 
any  manufactuped  aljroad. 

Before  closing  our  remarks  upon  this  part  of  our  subject, 
we  must  say  one  word  upon  the  skin  which  is,  par  excellettce, 
that  of  the  saddler — ^we  refer  to  the  hog-dsin.  None  of  the 
pigs  of  England  and  Wales  are  flayed,  and  we  make  our 
acquaintance  with  the  English  skin  only  under  the  form  of 
"  crackling.'^  Our  main  supply  of  hog-skin  comes  from  Soot* 
laud.  Whether  onr  thrifty  uei^hhonrs  are  nnconscions  of  the 
enhanced  piquancy  wliich  tlie  cracklintr  ijivcs  to  pork,  or 
whether  thr'V  prefer  to  sjicritice  those  pleasures  for  the  «:)k«»  nf 
the  saddlery  trade  we  leave  to  the  curious  to  determine,  in 
justice  to  them,  however,  we  must  confesB  that  the  skins  they 
supply  us  with  are  vastly  superior  to  those  fiimished  by  other 
countries,  both  in  wearing  capabilities  and  beauty  of  colour. 

We  have  now  to  examine  the  v^arious  processes  that  have 
of  late  years  been  introduced  into  the  saddlery  trade  with  the 
view  of  bettering  and  clieapening  niMTmfactnre.  These  pro- 
cesses, for  the  sake  of  clearness,  we  cl^ssity  as  follow : — ij'irst. 
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thoee  employed  in  tlie  dressing  of  leather;  second^  those 
employed  in  cutting  out  the  leather  into  the  shapes  required  ; 
third,  those  nspd  fnr  w{)rkiTij2"-np,  or  manafactunng  the  shaped 
pieces  into  the  intendtHl  articles. 

With  tlio  first  of  these  divisions  we  shall  have  little  to  do, 
as  the  dressing  of  leather  is  a  distinct  manufacture  by  itself; 
and  tiiongii  it  is  sometimeB  carried  on  in  tlie  same  establislmient 
wkere  ssadlery  and  harness  are  made,  jet  far  more  freqiiently 
the  two  branches  of  manufacture  are  entirely  separate.  We  can- 
not,  however,  refrain  from  noticing  a  machine,  which  has  lately 
been  introduced  from  America  into  this  conntrv,  and  is  intended 
for  the  splitting  of  tanned  bides.  By  means  of  this  machine  a 
hide  can  be  split  {/.''.,  RuporficiRlly  divided)  one  or  more  times, 
so  that,  instead,  of  a  single  sui  lace  of  leather  we  ai*e  able  to 
get  several  snr&ces.  A  great  saving  is  also  made  in  the  ready 
way  by  which  the  machine  levels  the  bide,  whereby  much  labour 
that  otherwise  would  have  to  be  spent  in  shaving  down  the 
hide  to  the  required  thickness  is  avoided.  A  machine  on 
a  similar  plan  to  the  one  we  are  now  mentioning,  has  for 
many  years  been  employed  for  the  splitting  of  raw,  nntanned 
hides  •  and  the  novelty  consisted  iu  extending  the  principle 
that  was  before  only  employed  for  raw  hides,  to  the  spUtting 
of  hides  iu  the  tanned  state,  and  thus  giving  to  the  currier 
a  machine  that  had  formerly  been  nsed  by  the  tanners  only. 

Amonjg  the  appliances  nsed  for  the  catting  out  of  leather 
we  must  nrst  call  attention  to  the  ''cutting  gaiig^,'^  by  means 
of  which  straps  of  varjing  widths  are  readily  cut  out  by  one 
instrument.  The  plan  formerly  in  use  for  the  cul  t  insjf  of  straps 
was  as  follows  : — 'J'he  eom})ass  was  first  adjusted  to  the  width 
required  for  the  stra]) ;  one  le^''  was  then  placed  against  the 
edge  of  the  leather,  whilst  the  point  of  the  other  leg  was 

Sressed  on  the  hide,  and  in  this  position  the  compass  was 
rawn  the  reqaired  length,  scratching  a  line>  which  was  after- 
wards followed  by  the  broad  cuttinj^  knife.  With  the  "  cut- 
ting gauge''  now  adopted  it  is  only  necessary  to  adjust  the 
small  blade  on  a  sliding  scale  (forming  part  of  the  iustrunicnt), 
by  means  of  a  screw,  to  the  width  wanted.  The  gauge  is  then 
ready  for  use,  and  any  nunilier  of  straps  can  be  cut  otf  as  fast 
as  the  knife  and  hmuls  of  the  workman  can  work,  and  with  an 
accuracy,  moreover,  that  is  not  to  be  reached  by  the  old 
method. 

Many  pieces  of  leather>  such  as  girth  or  brace  chapes,  for 
instance^  which  used  to  be  cut  out  by  means  of  the  knife,  are 
now  stamped  out  with  a  punch,  and  the  small  holes  also,  which 
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marked  where  the  stitches  were  to  pass  throughj  and  which 

formerly  TkhI  to  bo  pricked  hy  a  separate  tool,  are  now  in  many 
instances  marked  by  tlie  same  ])nnch,  and  with  the  same  blow 
that  stampss  out  the  piece  uf  leather  to  the  required  form.  In 
several  establishments,  where  the  quantities  manufactured 
justify  the  expenditure,  the  presses  to  which  the  punches  ave 
attached  are  worked  by  steam  power.  Many  processes,  such 
as  blocking,  paring,  tapering,  and  rounding  leather,  formerly 
performed  chiefly  by  hand,  are  now  effected  by  appropriate 
machinery  and  tools. 

Wo  have  now  to  refer  to  a  very  ingenious  ap]>]ifation  of 
the  electrotype  process.  It  is  often  necessary  fur  the  saddler 
to  stamp  certain  impressions  upon  his  leather.  This  is  gene- 
rally required  for  the  solid  fi^s  of  saddles,  and  is  done  some- 
times, as  in  the  case  of  our  cavalry  saddles,  to  ^ve  additional 
firmness  and  solidity  to  the  flap,  and  also  to  produce  a  rougher 
surface,  by  means  of  which  an  increased  purchase  is  afforded 
to  the  leg  of  tlio  rider ;  and  often  again,  as  with  clioap  saddles, 
when  the  expense  ot"  a  hogskin-covered  flap  is  found  too  great, 
to  give  to  tlie  surface  of  the  solid  flap  an  appearance  reseuibhug 
the  mark  of  the  hogskin  seat,  and  thus  preserve  an  uniformity 
that  would  otherwise  be  wanting.  The  flaps  of  saddles  wero 
formerly  passed  in  a  wet  state,  by  means  of  a  strong 
press,  over  a  board  on  which  the  dried  skin  of  a  shark  was 
xiailed.  The  skins  of  several  species  of  the  shark  tribe  are 
covered  with  sharp,  strong  points,  and  are  therefore  well-suited 
for  the  purpose  of  leather  printing.  Now,  however,  in  place 
of  the  fish  skin,  a  copper  ])late  is  einjdoyed.  Tins  j)late  is 
formed  hy  a  thick  deposition  of  copper  on  the  surface  of  a 
hogskiu,  and  presents,  of  course,  an  exact  counterpart  of  every 
line  and  mark  that  is  to  be  found  in  the  skin.  The  impression 
given  to  leather  by  means  of  these  plates  so  exactly  resembles 
the  surface  of  the  real  pigskin,  that  a  practised  eye  would  often 
fisdl  to  detect  the  difference  between  the  two. 

Perha{)s  the  most  important  process  in  the  manufacture  of 
saddlery  is  the  stitching.  '1  lie  (.•heapeuing  of  a  process  that 
forms  so  important  au  item  of  labour  has  long  been  attempted 
by  the  agency  of  the  sewing  machine.  But  as  the  work  done 
by  this  machine  lacked  the  wearing  propei-ties  of  hand-sewing, 
and  as  saddlery  work  must  be  made  specially  strong,  it  was  a 
long  time  before  this  defect  of  the  machine  could  be  overcome 
and  it  could  be  introduced  with  advantage  into  the  trade. 
Most  of  these  ditiieulties  ha\  r  now  fortunately  been  conquered, 
and  wo  find  the  machine  sewing  with  strongest  black  waxe<i 
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threads,  through  leather  as  thick  even  as  a  quarter  of  an.  inch. 
Wben  the  sewings  are  shorty  and  the  fastenings^off  frequent^ 
as  is  tlie  case  with  the  billits  of  bridles,  the  ma^ne  cannot  be 
employed  with  advantage. 

It  would  be  wonrisorne  to  ennmerate,  but  at  the  same  time 
we  ought  not  to  tor<ret,  the  many  prores<;es  of  mrinufacf  ure, 
where,  thonr^h  no  apparent  change  has  taken  place  from  the 
mode  in  which  tliev  were  conducted  foruierlv,  tluM-e  has  been 
gradual  improverueiit,  and  the  increased  specialisaLiou  of  tools 
has  enabled  the  workmttu  to  get  through  these  processes  far 
iDore  readily  and  effectively  than  heretofore. 

From  these  few  remarks  it  may  be  inferred  that,  thongh 
machinery  has  many  nseful  applications  in  the  saddlery  trade, 
yet,  from  the  vanableness  of  the  materials  used,  and  the 
variety  of  ])Mt terns  and  shape??  roqinVed,  machinery  has  not  that 
scope  whicii  many  other  tnul(>s  afford  to  it. 

Whilst  the  subdivision  of  labour,  the  iiiipi'ovement  of  tools, 
and  the  application  of  machinery,  have  during  late  years  all 
steadily  combined  to  reduce  the  cost  of  production,  we  have  to 
remark  that  during  th$  same  period  the  cost  of  material  haa 
been  rising  with  an  almost  equal  steadiness.  In  estimating, 
therefore,  the  extent  to  which  the  improved  modes  of  manufac* 
tnre  hnve  aflfected  the  cent  of  the  article,  when  iriade  up,  we 
have  to  encounter  much  difficulty.  We  can,  nevertheless, 
compare  what  is  paid  now  for  the  manui'acture  of  variuus 
articles  with  what  was  paid  at  earlier  times.  From  enquiries 
we  have  mode,  extending  to  most  of  the  branches  of  the 
saddlery  trade,  we  consider  that  a  reduction  which  would 
roughly  average  about  15  per  cent,  has  been  effected  in  the 
cost  of  labour,  as  compared  with  what  was  expended  20  years 
ago.  From  this  estimate  we  have  excluded  those  processes, 
as  sewinc.  ciittiTio-  nut,  mid  so  forth,  where  the  labour  is  in  the 
main  perloruied  by  machinery. 

The  business  of  the  large  manufacturing  saddlery  centres 
is  confined  chiefly  to  the  export  trade.  The  modihcations  of 
pattern  that  are  found  necessary  when  a  private  individual 
orders  for  his  own  use,  and  the  special  adaptations  required  to 
suit  his  own  taste  are  much  better  dealt  with  by  the  retail 
dealer  than  by  the  wholesale  manufacturer.  The  home  trade 
is  confined  mair.ly  to  what  is  termed  *^  saddlers'  imvmovcjfn/,'* 
in  which  is  com  priced  the  materials  used  by  the  saddler,  as 
well  as  the  iroTi-work  he  employs. 

With  regard  to  our  export  trade,  we  find  that  the  saddlery 
of  most  countries  is.  distinguished  by  special  features,  depending 
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upon  the  build  of  tbe  horses,  the  climuie,  and  physical  condition 
or  tke  countrj,  the  modes  of  ridiiig  and  drivine  employed,  and 
a  varietur  of  other  drcamstances.  We  can  muB  account  for 
snch  stranffe  oontmsts  as  we  see^  for  instance,  between  the 
clumsy  and  nncouth  saddle  of  the  stockman  of  Australia, 
arranged  so  as  t<>  irive  him  a  comfortable  scat  for  the  day 
together,  and  to  curry  the  whole  of  his  kit,  and  the  dehcately- 
shaped  saddle  of  the  East  Tndiuii,  where  even,-  useless  ounce 
of  weight  is  saved,  and  of  which  the  clear  and  thiu-druwu  lines 
show  off  ihe  Arab  galloway  of  the  rider  to  every  advaota|(o* 

A  distinguishing  feature  in  our  colonial  saddlery  is  its 
general  soundness  of  make ;  and  our  colonists  show  a  manifest 
predilection  for  excellence  and  strength  of  workmanship  rather 
than  for  ornamentation  or  sliDwiness.  With  our  forei^ 
clients,  however,  the  taste  runs  the  other  way,  and  saddlery 
in  which  more  or  less  of  decoration  is  introduced  seems  to  be 
preferred.  In  many  cases,  indeed,  solidity  is  sacriticed  to 
show. 

The  saddleiy  that  is  imported  into  onr  Colonies  is  shipped 
almost  entirely  from  this  countr\',  though  the  Americans  make 
a  very  b'ght  harness  known  by  the  name  of  the  "  spider,"  or 
"buggy  '* — harness  which  is  largely  used  at  the  Cape^  and  in 

Austndia  and  China. 

In  those  countries  where  sounduess  and  durability  are 
required,  Euglish  saddlery  always  prevails;  but  where  much 
ornamentation  is  asked  for,  and  fanciful  shapes,  embroidery 
and  varied  colours  are  therefore  adopted,  we  find  our  IVench 
neighbours  very  close  competitors.  It  is  satisfactory  to  note 
that,  even  in  those  countries  where  the  demand  rules  for 
saddlery  of  a  fanciful  clinrnpt<>r,  KTi  LHish  ideas  of  soundness  and 
utility  are  steadily  gainm^^  grouud,  and  imports  of  our  saddlery 
are  therefore  us  steadily  increasing. 

The  best  customers  of  England  for  saddlery  are  the  Austra- 
lian colonists,  whose  rapid  development  of  these  colonies, 
arising  from  the  opening-up  of  the  gold  fields,  has  tended  of 
late  years  enormously  to  increase  their  demand  for  saddlery ; 
and  it  is  worth  while  to  observe,  that  in  spite  of  the  additional 
travelling  conveniences  that  are  year  hy  voar  being  provided 
for  the  colonists,  and  though  t^ey  li.ivi  iinny  first-class 
coloured  manufactures,  our  trade  still  impruves  at  a  steadily 
increasing  rate.  After  the  AustraHan  Colonies,  our  next  best 
customers  are  India  and  the  Gape. 

We  append  a  table  of  our  exports  of  saddlery  for  the  first 
four  months  of  the  last  three  years.   From  this  table  an  idea 
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may  be  o^ained  oi'  tiie  extent  of  the  trade,  of  the  fjuautities  of 
saddlery  that  the  difl'ereut  countries  import,  and  of  the  relative  , 
ratio  of  increased  consumption 

ifna.  186 1.  IMS. 

Bntiflh  PoHsouioiui  i&  Sootli  AlHea  i:«s!*71  .  £8.498  .  £11.1^80 
Britbh  Iiulin  ....  £9,471  .  iJll.lTl  .  £15,91£» 
Australia  .  .  .  .  ,  i;^2,9«7  .  £15  334  .  i.70,868 
Other  coantrioB    ....  £38,817  .  £80,706  .  £33,096 

Our  Continental  trade  in  saddlc-vv  has  never  V)een  of  much 
importance,  and  with  the  exccijtion  of  a  few  fancy  ^ouds,  such 
as  solid  leather  cigar  cases,  dram  bottles,  &c.,  has  been  in  a  great 
measure  made  up  of  articles  for  the  use  of  English  residents. 

Wo  naturally  find  that  the  directions  and  amounts  of  our 
saddlery  exports  are  ruled  pretty  much  by  the  scale  of  duties 
"that  the  yarious  nations  impose.  With  the  United  States  of 
America,  for  instance,  where  heavy  protective  duties  have 
always  been  in  force,  our  shipments  of  saddler)'  have  been  but 
small.  A  few  articles  of  "  small  saddlerv,"  such  a.s  heads  and 
reins,  have  been  sent,  bur  these  were  mostly  of  the  commoner 
qualities.  Heavy  saddlery,  like  saddles  and  harnesb,  were 
excluded  by  the  heaviness  of  the  duties  imposed.  The  bulk  of 
our  exports  consisted  cfaiefiy  of  "saddlers'  ironmongery"— 
articles  used  in  the  fitting-up  of  saddles — and  which  long 
established  habits  of  manufacture  had  enabled  us  to  supply  the 
Americana  with,  in  spite  of  the  duties,  at  a  less  cost  than  they 
could  manufacture  for  tliemselvcs. 

At  an  early  period  of  the  American  war,  the  already  heavy 
protective  duties  were  augmented  some  six  per  cent.,  and  this 
increase,  together  with  the  high  rate  of  exchange,  stopped 
entirely  our  exports  of  saddlers'  ironmongery.  The  demand 
for  warlike  material,  in  the  shape  of  aocoutrementSj  leather, 
and  military  saddlery,  furnished  a  slight  compensation  for  the 
stoppage  of  our  regular  shipments. 

Up  to  the  present  time,  the  direct  influence  of  the  French 
Treaty  on  tlu  K  ather  trade  has  been  unimportant;  but  we 
may  reasonably  hope  that  the  example  of  our  French  neigh- 
bours, which*  is  now  being  followed  by  many  of  the  other 
European  powers,  will  gradually  improve  our  Continental 
trade.  In  no  country  is  so  much  attention  paid  to  soundness 
of  work,  <and  the  needs  of  the  horse  and  horseman,  as  in  our 
own ;  and  EngUsh  saddlery  ought,  therefore,  to  present  advan- 
tages that,  in  a  state  of  free  trade,  would  make  it  sought  ni^tfv 
by  other  nations,  and  especially  by  those  to  whom  the  expeuAes 
of  forwarding  would  be  least. 
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Tbe  benefits  of  free  trade  are  shown  in  a  striking  manner 
by  free  ports.  Even  in  a  trade  so  small  as  that  of  saddlery 
tho  rcsult^^  arc  most  noteworthy.  In  Europe,  the  free  port  of 
Hambuig  attracts  the  bulk  of  our  German  saddlery  trade. 

The  Danish  Island  of  St.  Thomii^,  in  the  West  Indies, 
which  is  a  mere  rock  with  a  few  thousand  inhabitants,  by  being 
a  firee  port^  has  become  the  emporium  of  many  of  the  ishmds 
adjoining,  and  especially  those  of  Spanish  settlement.  The 
smpments  of  saddlery  to  this  island  are  of  oansiderable  im- 
portance. 

Besides  Birsninirham,  the  ueighljouring  town  of  \Val5?all* 
does  a  large  trade  m  saddlery.  In  fact,  the  leather,  saddlciy, 
and  saddlers'  ironmongery  trades  form  the  staple  business  of 
the  town.  The  other  noteworthy  saddlery  centres  are  London 
and  Glasgow,  but  in  neither  of  these  cities  is  the  business  ecm> 
ducted  on  so  large  and  complete  a  scale  as  in  Birmingham  and 
WalsaU. 

Owing  to  the  absence  of  reliable  returns  of  the  "VN'orkmen 
employed  in  the  various  trades  of  the  town,  wc  cannot  accu- 
rately state  the  number  supported  by  the  saddlery  trade.  We 
should  not,  howeyer,  be  far  wroug  in  placing  the  number 
actually  working  at  tho  trade  at  from  1,200  to  1,500.  This  of 
course  gives  but  a  bare  idea  jof  the  gross  number  of  workpeople 
who  are  dependent  on  the  existence  of  the  saddlery  trade  in 
the  town  for  their  employment.  If  we  reckon  the  number  of 
workmen  who  are  occupied  in  making  saddle-trees,  hames, 
buckles,  bits,  stirrups,  and  saddlers'  tools,  we  ought  to  increase 
our  estimate  by  at  least  1,U00.  Supposing  our  lowest  estimate 
of  the  nett  number  of  people  working  at  the  trade  to  be 
correct*  we  should  say  that  the  number  of  1,200  is  made  up 
of  650  men,  150  women,  800  boys,  and  100  girls. 

The  variety  of  processes  employed  in  the  making  of  sad- 
dlery, and  the  varying  amount  of  skill  which  these  processes 
require,  prevent  us  from  assigning  an  average  wage  for  the 
workman  connected  witli  the  trade.  The  rule  that  labour  is 
paid  according  to  the  amount  of  skill  retpiired,  holds  good,  of 
course,  in  respect  to  the  saddlery  trade.  A  bridle  cutter,  for 
instance^  whose  work  is  simple  as  compared  wi&  that  of  the 
saddler  will  get  from  20«.  to  30«.  per  week,  and  we  might 
average  his  wages  ^t  25«.  per  week.  The  harness  maker 
would  average  fiom  2G.s.  (o  27«.  per  week.  The  saddler, 
according  to  his  ability  and  despatch,  from  25«.  to  GOb,  Per^ 
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haps  'iO*.  would  be  a  fair  average  of  his  weekly  earnings.  The 
woBMn,  who  «re  mostly  workers  with  their  needle,  might 
•▼eraffe  wages  of  ftbont  9s.  per  week ;  thongh  where  jodgment 
and  thonght  Bxe  required,  as  in  the  case  of  those  employ^ 

fay  the  sewing  machinSf  this  average  would  be  considerably 
exceeded.  From  tlieso  few  fnct-^  it  will  Ik*  seen  that  the  work- 
people are,  n--  ;i  rule,  well  }»ni(l ;  and  as  tiu  ther  proof  uf  this  we 
mny  meuxum  that,  in  Tiiu.'^t  r('spectal)le  inamifactories,  the  ap- 
plicatious  for  apprenticeships  are  far  more  numerous  than  can 
be  satisfied  by  appointments. 

The  saddlety  trade  unqnestionably  exercises  a  favonrable 
influence  on  the  social  condition  of  those  employed  in  it.  In 
•11  its  branches  the  workman  has  to  nse  some  care  to  adapt 
his  materials  to  their  required  ends  :  and  as  his  material  is 
variable,  and  the  machinery  at  his  disposal  serves  merely  to 
aid  him,  and  not,  as  in  mnny  other  trades,  to  do  the  work  in 
his  stead,  more  call  is  perhaps  ujadc  upon  the  individual  judir- 
ment  of  the  saddler,  than  is  made  ou  that  of  the  workman 
beloiiging  to  most  other  trades.  Even  in  bridle  cntting, 
which  we  may  look  npon  as  one  of  the  simplest  branches  of 
the  trade,  the  workman,  in  cntting  ordinary  straps,  has  to  test 
his  leather  from  time  to  time,  that  the  required  thickness 
is  neither  exceeded  nor  diminished,  and  cut  past  anj'  flaw  or 
cut  in  the  leather  that  w(Mi]d  interfere  with  tlie  strength  or 
appearance  of  hi.s  work,  in  the  making  of  a  saddle,  port- 
manteau, or  set  of  harness,  in  addition  to  care  and  judgment, 
the  workman  also  reqnires  a  correct  and  trained  eye  to  main- 
tain the  truth,  regularity,  and  soundness  of  his  work.  In  those 
saddlesjindeed,  where  embroidery  and  ornament  is  introduced, 
a  thoroughly  artistic  taste  has  to  be  added  to  the  qualities 
mentioned.  Many  of  the  saddlers,  who  turn  special  attention 
to  this  kinfl  of  saddle,  have  had  regfular  art  instruction  in  our 
School  of  Design. 

The  work  in  en  are,  as  a  rule,  steady,  respectable,  and 
thritl;y.  "Where  a  sick  club  belongs  to  the  manufactory  at 
which  they  work,  the  men  are  generally  willing  subscribers  to 
its  funds.  Not  uni^quently  do  wo  find  those  possessing  the 
borongh  franchise,  and  in  some,  instances  workmen  have 
invested  their  savings  in  a  land  society,  and  are  living  on  theii* 
own  freeholds.  As  an  exrimple  of  tlir  (  It^irnrit  tastes  fostei-ed 
by  some  branches  of  the  sacidlery  trade  wo  may  mention  that 
in  one  hinro  establishment  in  tlie  town  many  of  ihv  work- 
people cultivate  music  and  drawing,  and  are  willing  to  make 
sacrifices  for  the  gratification  of  these  tastes,  and  in  some 
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iastances  the  possession  of  a  piauo  has  added  to  the  attractions 
of  home. 

Daring  the  last  fifteen  years  a  gradual  increase  has  taken 
place  in  the  amount  of  wages  received,  though  it  must  be 

granted  that  this  has  bren  accompanied  by  a  far  i  loser  applica- 
tion to  work  than  w.is  fornu'i  ly  cnstomnry.  A  fact  not  without 
its  importance  with  respect  to  the  women  working  at  the 
trade  is,  that  in  niaoy  cases  work  can  Ix-  done  with  as  much 
advantage  at  the  home  as  in  the  factory.  Keglect  of  home 
duties  is  thus  often  avoided. 

The  only  efficient  and  well  organised  Sodeiy  *'  that  we 
have  to  notice  is  connected  with  the  curriers*  trade.  The 
Society  of  this  town  is  part  of  the  Society  for  the  kingdom  at 
larsre,  and  is  so  efficiently  orprnniscd  ns  to  include  most  of  the 
better  class  of  curriers  in  the  country.  The  members  bind 
themselves  to  work  by  a  fixed  tariff.  When  a  member  is  out 
of  work  he  can  claim  the  assistance  of  the  Society  to  procure 
him  fresh  employment,  and  the  help  of  a  certain  weekly 
payment  until  he  is  successful. 

Several  attempts  have  been  made  to  form  similar  sooieiies 
in  connection  with  other  branches  of  the  trade,  but  hitherto 
these  attempts  have  met  with  very  equivocal  success. 

[Whip  Mukitig,  now  an  important  branch  of  the  sadiilery  trade,  was 
established  iu  Birmingham  aa  early  as  17&0  ;  and  aboat  1780  Matthew  Dcane, 
of  9,  Tltill  Ring,  introdunnl  ttic  '*  riicrinc,"  by  whicli  labonr  wns  Ipsscntxi,  and 
even  children  could  be  employed  in  the  manofaoture  of  band  whips.  The  mann- 
ftoture  of  Spurs  and  the  varions  ariioles  reqaired  for  barnflsa  and  coach  and 
carriage  fHimiture  haw  1  jup  amplojed  a  very  large  Dum^r  r  of  hands.  Orij^anally 
Coach  Furniture  was  forged ;  but  about  1811  the  valuable  process  of  Mskileable 
Iron  Castings  was  introduced,  uid  has  ever  since  been  naed  in  the  production 
of  Coach  and  Harness  work.  Tlic  Saddlers  and  Coach  Ironmongery  trades,  and 
etill  later  the  fumitiire  for  KaUway  Carriages,  have  famished  employment  for  a 
rvry  large  namber  of  persons,  bnt  the  itoll  statistics  uid  details  of  the  trades 
hnvG  not  bopu  procarabh;  in  time  for  this  paper.  Birmingham  and  WalsaU 
(^ee  ante)  are  however  the  chief  seats  of  thc^o  very  exteiisiTe  trad^]— Editob. 
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It  is  Tery  difficult  to  give  an  account  of  any  subject  wlieii  the 
Becessary  data  have  been  neglected  and  forgotten^  or^  where 

they  do  rpmain,  are  few  and  in.snffif^icnt.  This  is  eminently 
the  case  with  the  trade  whose  eat  ly  t :  ansactions  I  have  under- 
taken to  describe.  During  the  i:Lsi  iwcnty-fivc  years  it  has 
been  gradually  vanishing  from  Bu  rning iiam.  i  he  records  of 
its  previous  existence  are  limited  to  what  may  be  gained  from 
conyeraation  wi&  old  hands,  or  from  the  recollections  of,  I 
believe,  the  only  principal  left  of  those  who  formerly  carried  it 
on.  StatlBticBy  with  regard  to  any  trade,  were  very  little 
tnown  or  thought  of  forty  years  ago,  and  of  this  trade  in 
particular  the  Directf»nV'<  are  very  deficient  in  trustworthy 
iuformation,  even  as  to  the  nuniber  of  manufacturers ;  classing 
together,  as  they  did,  and  still  do,  all  the  trades  where  any 
kind  of  plating  was  carried  on.  So  that  memory  is  the  only 
g^de  in  making  a  selection  of  those  names  who  were  makers 
of  "Plated  Wares/^  It  is  therefore  impossible  to  give, 
accurately,  the  number  of  manafacturers,  or  of  the  hands 
Mnployed.  I  should  think  the  numbers  of  the  former  never 
exceeded  40^  and  if  we  take  an  average  of  20  to  onch  we  shall 
obtain  about  800  hands,  and  this  will  include  apprentices  and 
foremen. 

I  have,  therefore,  confined  my  remarks  to  a  description  of 
sevml  processes  in  the  business,  some  of  which  are  still  nsed 
in  the  manafactnre  of  ''Mectro-plate,''  while  others  are  lost 
from  the  necessary  changes  in  the  mode  of  working. 

In  writing  the  history  of  tiie  rise  and  progress  of  the  pUited 
trade,  a.s  formerly  carried  on  in  Birmingham,  it  will  bo  useful 
to  define,  as  clffirly  as  possible,  what  is  the  meaning  of  the 
term.    There  are  many  articles  made  and  plated  here  winch 
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would  not  come  under  the  rla»s  of  goods  usually  understood  as 
belonging  to  the  plated  trade,  such  as  coach  harness,  forks  and 
spoons,  buckle<,  and  <)t]i(»r  articles,  which  have  been,  and  are 
now,  plated  both  with  sih  or  and  brass.  Taken  in  its  ordinary 
sense,  the  trado  may  be  delined  as  the  manufacture  of  all 
articles  used  for  the  table,  in  dinner,  breakfast,  coftee,  and 
dessert  services,  in  their  endless  varieties. 

The  first  mannfactorj  of  Plated  Goods  in  BirmiDgham  was^ 
I  believOi  established  at  Soho,  abont  the  year  1764,  by  the 
celebrated  Matthew  Boulton,  whose  house  was  always  reuo>vned 
for  the  snporior  quality  nf  nrticles  flicy  ninde.  It  is  said 
that,  in  order  to  prove  that  the  silver  mountings,''  of  which 
all  the  ornamental  parts  of  the  articles  were  made,  were  indeed 
silver,  Mr.  Boulton  used  to  send  a  small  file  with  the  goods  to 
his  customer,  that  he  might  test  the  quality  of  the  metal  used. 
SSo  richly  were  the  articles  first  made  at  Soho,  that  the  daily 
nse  of  forty  years  has  scarcely  made  them  "  bleed  this 
was,  however,  owing  chiefly  to  ignorance,  for  it  was  not  yet 
discovered  liow  small  a  quantity  of  sllvor  could  be  used  in 
plating.  Birmingliiiiri  was  not  long  in  finding  this  out,  and 
putting  it  into  praclicr. 

The  manufacture  of  "  plated  ware  "  had  been  carried  un  in 
Sheffield  before  any  house  in  Birmingham  commenced  the 
trade,  and  it  enjoyed  and  fairly  deserved  great  fame  for  the 
pre-eminence  of  its  work.  Ktill  for  many  years  **  Soho 
maintjiined  its  well-eanied  reputation,  and  largo  profits  re- 
warded the  entei'priso  of  its  founder.  At  tho  present  time  not 
a  vestige  of  the  old  place  remains.  About  tlic  year  179t),  Mr. 
Thomnsoii  coinnuMiccd  tlio  "  plated  trade.''  He  had  been 
educated  at  tSoho,  and  in  the  quality  of  tlie  articles  he  made 
he  rivalled  that  establishment.  From  this  period  the  trade 
rapidly  increased,  and  new  firms  comiftenced  business*  There 
is  no  record  of  the  number  of  houses  in  the  plated  trade  at 
this  time,  but  in  a  Directory  published  by  Chapman  in  the  year 
1799  there  were  platers  of  all  kinds  in  Biriuiug'lmm — as  many 
as  ninety-six  :  nf  tlioso,  liov.  rn  ('T*,  flu>  t(rcater  number  were 
coach  hameas,  spur,  and  bu  kit  uiakeis.* 

About  the  year  1808,  Mv.  Thonijij*  Kyland  entered  into 
partnership  with  Mr.  Wat^honse,  who  came  from  Sheffield, 
and  carried  on  the  business  under  the  firm  of  Waterhouse  and 
Byland  till  the  expiration  of  the  term  of  twenty-one  years, 


*  Tli6  INvMtoiy  of  1  idtt  eircs  the  namos  of  foitj^ftix  > -  Platen while  that  of  1809  g/Lim 
ninety  nine;  tmt  adds,  '*N.B.—Mnnj  under  the  ltt1eHitcn»«a«  Ooeeh  lliimwe  inef  iiet 
Spar-makere,  ind  Boaida-iiJikei«."--BDiios. 
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and  these  parent  houses  have  supplied  from  their  workshops 

nearly  all  t  nc  firms  which  have  (  ommenced  and  carried  on  the 
plated  trade  in  Birmingham.  The  very  great  amount  of  detail 
which  existed  in  the  iimmifacture,  and  the  knowledge  which 
was  necessary  to  eeonomise  the  workiiij/  of  an  expensive  mate- 
rial, calle<l  tor  pmctical  men  to  conduct  tlir  laisines.M,  and  the 
trade  being  divided  into  three  distinct  branches,  a  uurkjuau 
who  had  been  brought  up  in  either  could  commence  as  master 
in  that  line  to  which  he  had  been  apprenticed.  '  This,  in  process 
of  time^  yerj  much  increased  the  number  of  firms,  and  tended 
also  to  great  redaction  in  pnices. 

The  intimate  acquaintance  which  existed  between  master 
and  men,  consequent  upon  the  small  number  of  hands  em- 
ployed in  earh  manufactory,  and  the  great  variety  of  prices 
which  were  given  for  making,  prevented  any  strong  combina- 
tion amongst  the  men  to  raise  the  prices  of  wages.  In  the 
plated  trade,"  the  fall  term  of  seven  years  was  required  for 
a  youth  to  learn  his  basiness,  and  it  was  the  custom  for  the 
apprentice  to  obtain  a  knowledge  of  every  department  to  which 
he  was  bound.  In  consequence  of  t^is  the  trade  could  not  be 
rapidlv  supplied  with  n^ood  workmen,  and  one  of  the  rules  of 
the  trade  was  that  a  man  should  work  only  at  that  department 
to  which  he  bad  been  l)r(>nght  up. 

'J'he  number  of  men  employed  in  a  largo  manufactory  rarely 
exceeded  100,  including  apprentices.  As  a  class,  they  were 
about  an  averaffe  with  other  trades,  never  setting  bodily  to 
work  till  Tnes£py  or  Wednesday  morning.  Of  course  there 
were  always  exceptions,  and  those  were  generally  the  men  who 
in  time  saved  money,  and  began  business  for  themselves.  The 
hours  of  work  were  from  seven  till  seven,  inclndiTip"  one  hour 
for  breakfast,  one  hour  for  dinnei-,  and  lialf  an  honr  for  tea, 
and  work  ceased  at  five  o'clock  on  Salurduv  aflernuon,  when 
the  wages  were  paid.  The  men  generally  worked  by  the  piece, 
and  many  of  them  could  earn  as  much  as  50«.  to  55ir.  per  week 
single-handed.  If  they  had  an  apprentice^  towards  the  dose 
of  his  term  the  average  gain  was  much  more.  For  day  men 
the  wages  ranged  from  22.^.  to  40«,,  according  to  merit  in 
work.  This  trade  has  sutfered  very  little  from  "strikes/' 
owing  to  ^hv  great  variety  of  patterns  and  the  multiplicity  of 
the  parts  uf  which  many  of  thu  articles  were  composed — some 
candlesticks  having  as  many  as  twenty  pieces.  The  prices 
for  making  had  to  be  arraugi  d  between  master  and  man,  and 
this  was  done  with  little  <Sfficttlty,  as  there  was  genendly  a 
very  good  feeling  existing  between  them^ 
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Tlie  masters  were  not  very  strict  in  tlie  dificiplii^'^  of  their 
works — foot  ales"  and  ^'marriage  ales,"  and  ''child  ales/* 
"  walkmg-stick  ales,"  "change  of  place  ales/'  ''ales  charged 
for  making  a  new  article/'  "journey  ales/*  with  nnmerous 
otiiers,  supplied  a  constant  excuse  for  extending  the  Bwe 
o*olock  rest;  for  ''tea**  was  scarcely  known  a8  a  berenge  in 
anj  works.  This  was  often  earned  on  witk  the  ]na8t6r*8 
knowledge,  if  not  with  his  sanction.  The  man  who  paid  his 
"ale"  paid  \s. ;  the  shopmates  pntting  down  3»/.  each.  All 
this  is  now  changed,  at  least,  in  the  writer's  experience. 

The  only  strike  in  this  trade  to^k  place  in  1824^  when  the 
brasiers  issned  a  manifesto  signed  oy  forty-one  workmen 
bebnging  to  various  manufactories;  as  a  curiosity  I  give  » 
opjiy: — 

July  in,  1884.— **We,  thenndemtgtied  worlnneti^in  stlyer  and  plated  gvoda^ 

finding  that  tlu'  prices  given  at  our  pevoral  manufiictoncH  nrv  much  inferior  to 
those  given  at  the  manafactoiy  of  Messn.  Watorboase  and  Byland,  who  hn.v 
always  given  a  fidr  and  regnlar  prioe  for  all  aitielefl  they  naanftctare,  arei 
determined  (having  gaintHl  a  list  of  tlit  ir  pricet^)  to  work  by  tlioee,  and  those 
alone,  in  order  to  do  away,  as  macb  as  lies  in  onr  pow<*r,  with  the  prejndice 
that  so  generally  provaila  against  Birmingham  plated  goods,  and  to  enable  erory 
master  to  manufacture  his  i^x^nU  at  an  equal  advauiugc,  and  ahio  to  prevent  the 
evils  which  are  fast  approaching,  owing  to  the  reduction  of  prices  which,  if 
suffered  to  prevail,  must  ineritablj  involTe  ns  tn  misery  and  distress." 

Tliis  address  had  very  little  etfect,  a  period  of  bad  harve.sts 
came,  and  bad  trade  soon  followed,  and  the  desired  "  rise  "  was 
never  obtained.  Every  man  whose  name  is  attached  to  this 
document  is,  I  believe,  dead;  but  many  of  their  desoendants 
follow  their  fathers'  occupation.  Tiade  unions  had  very 
slight  organisation  in  Birmingham,  and  were  chiefly  used  as 
si(  k  societies  ;  and  the  inducements  held  out  by  merchants  and 
factors  lofl  to  the  establishment  of  nnmerous  "garret  masters/' 
as  they  were  commonly  called,  so  that  it  became  very  diflieult 
for  any  set  of  men  to  control  their  fellow-workmen.  A  very 
cousidorable  foreign  trade  was  at  this  time  (1824)  carried  on, 
the  United  States  imported  htrgely,  and  the  East  and  West 
Indies,  South  America,  and  Europe  were  all  our  customers. 

A  few  women  were  employed  in  the  nutnufacture  of  plated 
wares,  and  these  always  in  finishing  or  burnishing  the 
goods  after  they  had  left  the  hands  of  the  workman.  The 
wnpr^'s  of  the  wonicii  ranored  from  7.<.  to  14«.  per  week;  but 
some  could  gain  as  much  as  186-.  or  2U«.,  all  this  being  done  by 
piece-work. 

The  method  of  plating  by  the  old  process  was  totally 
different  from  that  now  in  ase ;  nor  could  the  articles  of  that 
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period  be  plated  with  so  small  a  qna&Mlj  of  siiver.   It  waa 

incambent  on  the  manufacturer  to  use  a  certain  quantity  of 
silver,  because  in  tlie  operation  of  plating  caro  was  necessary 
to  provide  for  the  rolling  of  the  metal — a  process  which 
rennired  that  it  should  be  annealed  in  its  progress  through  the 
rolls,  as  well  as  for  the  annealing  necessaiy  in  "  raising  "  or 
stamping  "  while  under  the  hands  of  the  brazier  or  stunper. 
Many  articles  could  not  be  made  nnlesa  the  plated  metal  was 
of  a  good  quality,  and  the  workman  could  always  detect  the 
inferior  metal  by  the  colour  of  the  silver  after  it  had  been 
thronjrh  the  fire.  If  the  silver  became  black  he  was  eertnin 
very  little  was  used  in  the  plating.  In  some  large  manu- 
factories, the  metal  \^  plated  on  the  premiseB.  The  principal 
would  deliver  to  the  '  plater"  the  weight  of  silver  he  required 
for  each  piece  of  copper,  and  this  waa  very  accarately  weighed. 
Aboafc  one  montVs  supply  was  generally  made  in  ingots^  and 
sent  to  be  rolled,  to  the  various  widths  as  occasion  required* 
The  small  makers  bought  their  metal  ready  for  use,  large 
quantities  of  metal  being  always  kt^pt  in  sloek  by  the  platcd- 
Tnetal  dealers.  Three  or  four  dealers  still  plate  bv  the  old 
process,  a«  there  is  a  very  lanrc  demand  for  this  kind  of  metal 
for  some  trades,  but  compurutively  little  for  that  under  con- 
sideration. 

Hie  weight  of  copper  plated  in  Birmingham  at  the  present 
time,,  is  about  one  hundred  tons  per  annum  $  of  this  large 

qpiaatity,  less  than  one-tenth  is  consumed  by  the  ''plated 
trade''  of  which  trade  there  are  now  in  Birmingham  nine  or 
ton  mannfarturer??.  A  very  large  amount  is  used  for  reflectors 
and  the  button  trade  ;  and  London  and  Sheffield  take  about 
equal  proportions  with  liirminghnm  for  plated  wares. 

The  operation  of  plating  was  us  follows : — An  ingot  of 
copper,  ordinarily  weighing  about  nine  pounds,  and  which  had 
an  alloy  of  brass  of  abotft  one-fifth  its  weight,  was  first  planed 
by  a  machine  which  took  a  slice  of  about  one-eighth  inch  thick 
friMn  the  suHWce  which  was  to  receive  the  silver.  This  ingot 
was  filed  to  n  perfectly  level  surface  on  one  or  both  sides,  as 
the  metal  was  refpiircd — "  single  or  plated  (m  nne  side  only, 
or  "  double.''  When  plated  on  both  sides,  the  ingot  of  silver, 
containing  about  three  per  cent  of  alloy,  was  rolled  to  the 
required  thickness  for  the  different  qualities  of  metal  to  be 
plated.  This  was  cut  into  suitable  lengths,  the  weight  of  the 
piece  of  silver  varying  according  to  the  quality,  the  lowest 
oeing  about  sixteen  dwts.  for  the  nine  pounds  of  copper  for  one 
side  only,  and  increasing  to  six  or  eight  ounces — ^this  being 
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very  rich  metal,  and  used  beforo  the  introduction  of  silver 
monntinf^s  for  those  ]Kirts  of  the  article  which  required  tho 
greatest  protectiou  in  weai-.  The  piece  of  Kilver  was  about  ODe- 
eighth  of  an  inch  less  than. the  surface  of  the  copper;  it  was 
scraped  quite  cleao  on  the  side  next  to  the  copper^  great  care 
being  necessary  that  every  imperfection  should  be  removed ; 
the  t\ro  bright  sarfaoes  were  then  laid  together  and  " bedded. 
This  was  effectt?d  by  placing  a  "  bedder/'  or  heavy  piece  of 
iron,  on  to  the  silver,  and  witli  a  sledge  hammer  it  was  struck 
on  an  anvil  till  every  part  of  the  two  surfaces  touched.  A 
strong  piece  of  sheet  copper  was  then  laid  on  the  silver  to 
keep  it  from  rising  during  the  proce68,  and  also  to  prevent  the 
wires,  which  were  used  to  bind  the  two  pieces  together,  from 
cutting  the  outer  parts  of  the  silver  plate.  A  solution  of  borax 
was  then  laid  round  the  edges  of  the  silver  to  act  as  a  flux. 
The  ingot  thn^^  prepared  was  then  placed  in  an  oven,  in  which 
was  a  fire  made  with  breezes  or  fine  cokes.  The  door  of  the 
oven  had  a  small  hole  in  the  centre,  throng-h  winch  the  plater 
could  observe  when  the  metal  was  hot.  A.s  soon  a^j  hu  .saw  a 
bright  line  rouud  the  edges  t>f  the  silver  he  knew  that  the 
desii^ed  union  had  been  effected;  the  ingot  was  i^en  carefully 
removed  from  the  fire  and  suffered  to  cool  gradually.  When 
cold,  the  wires  were  cut,  the  copper  phite  taken  away,  the 
edges  carefully  filed,  and  the  plated  ingot  was  then  ready  for 
the  roller.  In  this  process  it  was  eompr("^-('l  between  two 
smooth  iron  rolk,  and  made  in  width  and  st  rcu^t  h  any  size  which 
the  manufacturer  required,  either  for  "  haniineriii!^,"  '''raising," 
"  stamping/'  or  "  spinning;  "  and  the  silver  aud  copper  were 
found  perfectly  united  through  the  whole  length  of  the  metal. 
The  silver  mountings  used  in  this  trade  were,  as  the  term 
implies,  made  either  of  fine  silver,  or  of  silver  with  an  alloy  of 
copper,  making  it  rather  better  than  standard.  Tlie  latter 
produced  by  far  the  best  work,  both  as  to  colour  and  durability  ; 
indeed,  fine  silver  was  used  only  for  the  commonest  kinds  of 
articles.  Being  so  soft  it  could  be  used  much  thinner  in  the 
process  of  stamping. 

In  the  early  years  of  this  trade  the,  silver  used  for  mounts 
was  very  strong,  so  thick  that  many  parte  were  hard  or  silver- 
soldered  together,  and  afterwards  made  solid  by  pourintr  soft 
solder  into  the  hollow  parts ;  but  as  the  trade  extended  nothing 
but  soft  solder  was  used  to  join  the  mounts  together.  The 
ornamental  dies,  in  which  these  mountings  were  stanijied,  were 
made  of  wrought  iron,  on  the  pui face  of  wliich  a  piece  of  steel 
had  been  "welded,"  aud  in  which  the  pattern  was  cut  by  the. 
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die-sinkers.  This  was  always  a  very  e]q)en8ive  process,  and  in 
lar^  maaofactories  was  the  cause  of  a  oonsiderable  outlay  of 
capital.  The  dies  in  use  for  strip  mbirnts,  or  those  which  were 
bent  round  any  piece  of  work,  and  in  which  tlie  pattern  was 
repeated  to  any  convenient  length,  were  cut  about  4  or  5 
inches  long,  and  were  so  ax^rurately  nrranged  that,  in  striking 
a  piece  of  silver  iiO  inches  long,  the  last  part  of  the  impression 
fitted  into  the  first  part  of  the  pattern  in  the  die,  and  was 
travelled  on  till  the  whole  length  was  completed,  thus  making 
one  oontinuons  pattern.  To  prevent  the  mnep  parts  of  the  die 
catting  ihe  silver^  three  or  fonr  pieoes  were  pnt  together^  and 
then  protected  on  each  side  with  thin  strips  of  copper,  and 
as  they  gradually  proceeded  towards  completion  they  were 
annealed  and  separated,  till  tliev  were  readv  to  receive  fho  l;ist 
blow,  whcii  each  length  of  silver  was  passed  along'  the  die. 
Other  ornamental  work  was  cut  singly  in  dies ;  handles  for 
dishes,  &c.,  being  cut  so  that  one  die  made  both  sides,  and  by 
cfitreful  mitreing  were  finished  so  that  the  joining  at  the  seams 
coidd  not  be  seen.  The  dies  for  all  flat  and  plain  work,  as  well 
as  for  many  shaped  articles,  were  made  of  cast  iron,  and  in 
soma  maan&ctories  amounted  to  many  tons  in  weight.  When 
the  surface  of  a  cast  iron  die  was  *'chilled"  in  casting,  a  Teiy 
close  and  tine  texture  was  produred. 

The  workmen  in  a  lar<3re  nianufactorv  were  divided  into 
four  departments,  according  to  the  class  of  work  piuduced. 
They  were  designated  in  the  following  manner  — Stampers, 
Braaiers,  Heroe-workersi  and  Gandlestick-makers.  The  men 
were  very  careful  to  keep  each  opefation  quite  distinct,  never 
allowing  any  work  belonging  to  one  department  to  be  done  in 
any  of  the  others,  however  important  the  order  might  be. 
The  braziers  formed  the  Invgest  rl;i^'^,  owing  to  the  nature  of 
their  work,  in  former  times  almt  si  every  article  they  made 
was  raised  by  the  hammer,  and  consequently  took  much  more 
time  and  labour  to  complete  than  those  which  were  put 
together  firom  the  stamp.  This  operation  consisted  in  forming 
m  toreeni  or  aaty  other  piece  of  hoHow  ware  for  tilie  table>  either 
from  a  flat  piece  of  metal  or  a  piece  of  metal  soldered  into  the 
shape  of  a  cylinder.  With  wooden  mallets  the  sides  of  the 
metal  were  gradually  contracted,  by  repeated  blows  on  steel 
"  heads, and  the  full  parts  were  produced  by  striking  the 
metal  inside  with  a  long  ended  hammer,  npcn  a  leather  bag 
filled  with  sand,  which  received  the  blow  and  prevented  the 
metal  from  being  stretched  too  far  at  once.  The  work  required 
ianealing  two  or  three  times  during  tiie  process.   After  the 
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form  was  obtained^  bright  steel  liammers  were  used,  to  correct 
any  deficiency  in  tbe  sbape;  and  to  produce  the  fine  even 
sarfiice  requisite  to  its  last  finish  a  piece  of  cloth  called 
smootbing  cloth,  or  black  lasting,  was  tied  on  to  the  steel 

lie;i(I,  and  a  |>iofo  rtf  thin  sboot  steel  was  rdso  wirofl  on  to  the 
face  of  the  Iiaiiimcr ;  and  by  these  meaus  uil  appearance  of  a 
blow  was  comjiletely  obliterated  from  the  outer  surface,  the 
soft  uatui-e  of  the  cloth  causing  the  effect  of  the  blow  to  appear 
inside.  If  the  article  was  required  smooth  on  both  sides,  the 
smoothing  cloth  and  steel  were  remoTod,  and  the  blow  stmck 
on  the  bright  steel  head.  Another  operation  which  came 
nnder  this  department  was  "  shaping,"  or  the  production  of 
ornamental  flutinpr,  or  patterns  of  various  shapes,  of  which 
many  of  the  articles  Avere  composed.  These  sbay>ps  were 
usually  produced  by  tilling'  the  body  of  the  work  with  pitch, 
aud  then,  with  steel  punches,  tracing  the  shapes  upon  it ;  but 
in  the  better  kinds  of  work,  and  particularljr  in  silver,  all  this 
was  done  with  the  hammer,  no  matter  how  mtricate  the  work 
might  be.  In  silver  work  every  mark  of  the  hammer  was  left 
inside  the  article,  a»  this  was  a  distinctive  mark.  Plated  goods 
were  nlwnys  made  smooth  inside,  to  prevent  the  silver  from 
wearing  off  when  in  daily  uf^e  and  subject  to  constant  cleaning. 
All  these  operntions  tuuk  considerable  lime  to  accom])lish,  and 
a  good  woikuiun  could  do  little  more  than  one  handsome 
tureen  in  a  week,  the  price  of  which  would  be  45  or  50 
shillings.  This  price  included  the  ''mounting/'  after  the 
various  parts  of  it  had  b?en  hammered.  In  waiters  and  tea* 
trays  the  shapes  in  the  outer  part  of  the  plate  were  generally 
j)rodncpd  in  steel  dies  —  the  ])rocess  of  shaping  with  the 
hammer  beini?  coniined  to  silver  work.  In  all  the  larpre'^t 
pieces  of  work,  aud  iu  many  others  which  had  to  be  engraved 
with  a  crest  or  coat  of  arms,  to  prevent  the  copper  from 
appearing  it  was  the  cnstom  to  let  a  shield  into  the  utide  on 
which  the  armorial  bearing  was  cut.  This  was  efiected  by 
taking  a  piece  of  fine  silver,  rolled  to  the  thickness  and  cut  to 
the  requisite  size,  and  by  placing  the  sheet  of  metal  which 
was  to  receive  the  shield  over  a  clear  fire  of  coke  ;  the  piece  of 
line  silver  was  placed  in  the  proper  position,  and  rubbed  with 
a  steel  tool  till  it  atlhered  to  the  surface.  This  was  done 
without  the  aid  of  solder,  and  the  operation  was  called 
''sweatbg^'  it  on.  The  adhesion  was  perfect,  and  Vrhen 
hammered  smooth  it  was  sometimes  impossible  to  discover  it, 
except  by  warming  the  metal,  when  the  difierence  in  colour 
became  apparent.  -  To  prevent  the  necessity  of  this  a  small 
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dlofc  was  always  made  in  the  centre  of  die  aliield,  so  tliat  the 
engraver  was  always  sore  of  his  mark. 

When  lowcr-pricerl  articles  for  the  foreign  trade  were 
required  in  larfrc  qimntititjSj  plain  round  articles  were  "spun" 
at  the  lathe.  TIuh  uperaUon  was  much  quicker  than  the  hammer, 
and  the  work  could,  be  made  of  metal  of  an  inferior  q^uality, 
not  requiring  more  than  one  annealing,  and  often  done  without. 

In  the  operation  of  '*  spuming  the  copper  nsed  was  of  a 
finer  and  softer  quality  than  l£at  used  for  geneial  work. 
When  the  artidea  nad  been  nicely  hammered  they  were  ready 
for  the  mounting,  and  this  process  was  performed  either  by 
the  man  who  luul  prepared  it,  or  by  those  who  did  nothing 
else  but  mount  braziers*  work,  and  in  many  manufactories 
this  was  the  riile^  as  it  was  found  that  the  change  in  occupa- 
tiou  was  nut  favourable  to  the  production  of  work  so  good  as 
yfhsn  the  workman  was  employed  on  one  oUss  of  bbonr.  The 
jDEionntiag  being  stamped,  was  given  to  the  mounter,  who 
filled  it  with  soft  Aolder,  first  covering  the  oater  snrfkce  with 
whiting  to  prevent  the  soft  solder  coming  in  contact  with  iL 
He  then  filed  oflf  the  edges,  and  it  was  ready  to  bend  round,  or 
to  place  on  any  part  of  the  work  that  required  ornament,  in 
order  to  prevent  the  educes  of  the  copper  beiuir  seen  when  the 
mount  wa^  soldered  on.  lu  all  the  best  woik  an  ingenious 
method  was  resorted  to ;  the  workman  took  a  piece  of  silver 
one-sixteenth  of  an  inch  wide,  and  drew  it  through  a  very 
small  round  hole — made  in  a  piece  of  steel — thus  producing  a 
very  fine  tube.  He  then  opened  the  seam  through  the  whole 
length,  and  to  do  this  ho  took  a  piece  of  metal  of  the  same 
thickness  as  the  article  he  wanted  to  mount,  and  inserted  it 
into  the  seam  of  the  tube  at  one  end,  and  by  drawing  the 
silver  alonpf  this  piece  of  metal,  the  tube  was  opened.  He 
then  carefully  laid  the  mounting  on  to  the  article,  and  marked 
round  its  outer  edge.  With  a  fine  point,  takinff  the  mount 
off,  he  then  cut,  and  afterwards  filled  the  metal  all  round, 
slightly  within  this  mark.  He  then  took  the  thread  of  silver, 
as  it  was  called,  and  bent  it  into  all  the  inequalities  of  the 
edges  of  the  article;  the  small  deficiency  in  the  filin^r  was 
made  up  })y  the  thickness  of  the  thread,  so  that  when  the 
moil  111  >N  as  {)ut  on  to  be  soldered  the  two  edges  were  level,  the 
niuuut  was  then  either  fa^itened  on  with  wire,  or  by  feiuuil  iron 
cramps,  the  workman  taking  care  to  protect  the  surfiice  of  the 
mount  by  putting  a  piece  of  diin  copper  or  iron  upon  it  to 
prevent  the  pressure  of  the  cramp  from  injuring  the  mount. 
When  heated^  in  soldering,  this  was  done  with  the  blow*pipe ; 
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iu  very  fine  and  ildicato  work  the  blast  was  produced  from 
the  mouth  of  the  wurkiuau;  but  for  large  work  the  blow-pipo 
was  attached  to  a  pair  of  bellowa  worked  by  tiie  foot.  Resin 
wafi  Tiaed  as  a  flax  for  tlie  solder^  and  a  clever  man  would  pat 
on  a  mount  in  which  the  slightest  trace  of  solder  was  imper- 
ceptible. Til  is  art  is  now  lost^  being  unnecessary,  and  I 
question  AvlictluM-  there  are  many  men  left  who  could  mount  a 
dish  in  the  old  way.  In  the  year  1823,  gas  was  introduced  for 
soldering,  this  was  a  g^roat  improvement,  bcin<}f  much  more 
cleanly,  and  the  heat  more  easily  regulated.  The  process  of 
hard  soldering  was  done  with  silver  aolder,  which  was  nsually 
composed  of  twenty  parts  of  silver,  nine  of  copper,  and  three 
of  brass.  The  flax  was  a  mixture  of  borax  and  sandifer, 
ground  very  fine^  and  mixed  with  water  to  the  consistence  of 
crpani,  the  sandifer  being  required  to  prevent  the  iron  ^v^re, 
wit  h  which  the  parts  to  he  fohieredwcrc  bound  together,  from 
adhering  to  the  metal.  Tlit^  process  of  hard  solder inLC  was 
chiefly  used  for  the  seams  uf  those  articles  which  re<juiied 
''raising''  in  braadery  work,  but  in  other  departmento  it  was 
.  constantly  in  use.  In  hard  soldering  the  workman  was  Tery 
careful  not  to  give  too  much  heat,  or  he  would  hum  the  metal^ 
which  was  considered  to  be  a  disgrace,  and  if  the  misfortune 
occurred  frequently  to  one  individual,  his  name  was  always 
associated  with  it,  and  was  called  *^ so-and-so's  mark,"  The 
burnt  place  was  repaired  by  French  plating,  or  rubbaig  tin© 
leaf-silver  on  to  the  damaged  part. 

Another  department  was  that  of  "pierce  workers,''  one 
more  easily  learned  than  the  braziery,  but  containing  many 
pieces  of  work  which  required  considerable  skill  in  fitting  and 
soldering,  as  almost  all  articles  in  this  department  were  made 
from  dies.  Here  were  manufactured  all  kinds  of  wire?  work, 
eperfpies,  bread  baskets,  cruet  frames,  and  numberless  other 
articles.  The  process  of  mounting  was  verv  much  the  same, 
but  the  class  of  work  was  very  much  bmuiier.  Wages  here 
varied  from  24«.  to  40s.  per  week. 

The  candlestick  makers,  as  a  class,  formed  the  smallest  in 
ihe  manufactory,  but  afforded  good  scope  for  the  display  of  a 
man's  ability.  Candelabra  branches  for  the  table,  chamber 
«Tid  pillar  enndlesticks,  were  all  made  from  dre<^,  the  arms  of 
the  branches  being  tilled  with  soft  solder;  and  Lo  render  the 
pillar  candlestick  durable  it  was  tilled  with  resin  and  sand. 
The  lathe  was  more  used  in  this  depanment  than  iu  any  other, 
and  some  of  the  candlestick  makers  were  ffood  "  spinners." 
Some  candlesticks  were  very  elaborate^  and  had  as  many  as 
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sixteen  to  twenty  seaiiid  to  solder,  and  these  seams  were  so 
well  joined  that  a  oasnal  observer  would  not  see  where  it  wtM 
done.   Wages  ranged  about  the  same  as  **  pierce  workers." 

Spinning  metal  is  an  art  which  was,  and  is,  carried  on  to  a 
verj  considerable  extent,  not  only  for  the  plated  trade^  bat  for 
many  others  in  which  circular  bodies,  rims,  and  many  shapes 
were  required  which  cnnld  not  he  prorlnccd  by  dies.  England 
was  far  behind  France  in  this  mode  of  production,  nor  do  I 
ihink  to  this  day  that  we  have  ever  produced  an  article  of  an 
oval  form  by  the  process  of  spinning.  In  France  compara-. 
tiyely  few  dies  are  used  in  the  raannfacture  of  plated  articles  ; 
the  lathe  is  the  machine  constantly  in  operation,  and  the  work* 
men  are  exceedingly  clever.  In  consequence  of  this,  almost  all 
the  articles  made  for  the  table  are  round  or  oval,  and  these  are 
prndnced  by  spinning.  A  French  workinnn  will  t.-iko  a  flat 
piece  of  metal,  generally  brass,  at,d  in  a  short  time  will  jtro- 
duce  an  oval  cover  twenty  inches  lonfr  aiul  eight  or  nine  inches 
deep,  with  the  edges  beautifully  lapped  over  to  form  the 
mounting.  The  mode  of  work  is  as  follows The  form  of  the 
article  required  is  turned  in  wood,  and  is  called  a  chuck ;  a 
piece  of  metal  of  sufficient  size  is  fixed  against  this  chuck,  and 
held  in  its  place  by  a  short  pin  from  the  centre  of  the  metal 
to  the  back  centre  of  the  lath^^.  The  workman,  having  supplied 
pfTcasc  to  the  surface  of  the  metal,  takes  a  loncf  picfo  of  box- 
wf»od,  and  presses  the  metal  during  the  revolution  u(  the  lathe 
oji  near  as  he  can  to  the  chuck.  During  this  operation  he 
holds  another  piece  of  wood  with  his  left  hand  to  the  inner 
side  of  the  metal,  and  by  bringing  the  two  pieces  of  wood  in 
the  same  direction  from  the  centre  to  the  outer  surface  of  the 
metal,  he  prevents  the  metal  from  puckering."  The  metal^ 
by  compression,  soon  becomes  hard,  and  requires  annealing. 
When  he  has  softened  the  nietnl  by  this  promsv.  h^^  then 
applies  wood  or  steel  tools  to  the  outer  surface  till  he  has  forced 
the  metal  cIopo  to  the  cluu  k.  He  then  laps  over  the  outer 
edge,  and  the  article  is  complete. 

The  last  process  in  manufacture  was  the  Buinishing,  which 
was  always  performed  by  women.  The  article  to  be  burnished 
was  carefully  washed  in  water,  and  made  quite  free  from  dirt. 
The  burnisher  then  rubbed  that  part  of  the  work  n])on  which 
she  commenced  with  soap,  and  bej^an,  with  a  l>ii<j^ht  steel  tool, 
to  press  backwards  and  forwards  on  the  nietal,  di])piiijr  tlio 
tool  constantly  into  a  basin  of  soap-suds,  and  inaking  the 
spaces  as  long  as  she  conveniently  could.  By  this  process  she 
•closed  the  pores  of  the  silver,  and  produced  a  bright  but  not  a 
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dear  snrfiuse^  as  the  steel  was  not  close  enoagh  in  its  textnro 
to  pfre^eQt  a  drag  on  the  silver^  which  Idft  it  streaky.  This 
was  overcome  by  the  use  of  the  blood-stone  bomisherj  which, 
when  the  article  had  been  "  roughed "  by  the  steel,  was 
always  iiBod  tn  produce  the  beaatiftd  sorface  so  requisite  in  a 
welUtinishod  piece  of  work. 

The  plated  trade  was  carried  on  saccessfully  till  the  year 
1840,  when  it  was  destined  to  nnderffo  a  complete  reyolutioa. 
It  had  nerer  been  a  business  at  tniich  large  fortunes  were 
made ;  one  or  two  manufacturers  had  retired  upon  a  moderate 
independence,  but  the  majoritj  worked  on  till  the  end  of  their 
days.  The  chang^e  which  was  to  con^ig-n  this  tmde  to  oblivion 
did  not  arise  from  waut  of  perseverance  on  the  part  of  the 
manutacturt  rs,  uor  from  the  negligence  of  the  men^  nor  frqm 
any  lack  of  demand  for  the  production. 

Science  was  called  in  to  work  this  change,  and -by  the 
discovery  of  the  means  by  which  silver  oonld  be  deposited  with 
accmacy  and  certainty  by  the  aid  of  galvanism,  the  wliole 
process  hitherto  employed  in  plating  was  doomed.  This  did 
not  take  place  at  once,  for  most  manufacturers  clung  to  the 
belief  that  the  new  invention  would  never  succeed,  and  all 
were  too  much  interested  in  the  stocks  they  held  to  pay  much 
attention  to  it;  whilst  one  or  two  saw  at  a  glance  that  it  must 
sapersede  the  old  method  of  plating. 

The  whole  trade,  both  here  and  in  Sheffield,  set  their  Aces 
against  the  innovation,  and  prophesied  the  ruin  Messrs. 
Elkington,  who  were  the  discoverers  of  this  valuable  process ; 
but  little  did  they  know  neainst  what  indomitable  energy  and 
perseveranc-e  they  had  lu  contend.  The  platers  of  London, 
Sheffield,  and  Birmiugham^  did  liieir  utmost  to  crush  that 
which,  if  saccessful,  they  considered  wonld  min  tiiem.  But 
this  outcry  only  acted  as  a  stimulus  to  the  exertions  of  Messrs. 
£lkington.  The  difficulties  to  be  overcome  were  immense; 
not  the  prejudice  of  the  trade  only,  but  the  metal  which  had  to 
be  workr  d,  was  stubborn,  and  very  little  known  to  the  work- 
man. In- trad  of  ductile  copper,  which  he  had  learned  to 
fashion  witii  the  greatest  success,  he  had  to  contend  with  a 
composite  metal  which,  when  mixed  in  due  proportions, 
produced  a  metal  beautiful  in  colour  but  veiy  difficult  to 
mam'pulate.  From  the  first  introduction  of  electro-plating,  the 
metal  chosen  on  account  of  its  nesr  approach  in  colour  to 
silver,  was  that  which  had  been  extensively  employed  in  the 
manufacture  of  spoons,  forks,  &c.,  and  known  under  vnrinn.s 
ncuues,  as  German  Silver^  Nickel  Silver^  Albata,  and  many 
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other??,  for  ofich  manufacturor  tried  to  iiiveut  some  new  naiuo 
for  that  which  w'a«i  really  the  same  thinir  The  best  quality, 
and  that  tlie  m<ist  (hfticiilt  to  work,  was  an  alloy  of  40  parts  of 
copper,  20  parts  of  spcUer,  autl  20  parts  of  nickel,  and  to  this 
mixture  the  manafactnrer  still  adheres.  It  was  Yery  hard  and 
white,  and  capable  of  bearing  a  fine  polish,  affording  an 
excellent  base  for  all  articles  which  required  plating.  The 
men  had  great  difBculties  to  contend  with  in  working  German 
Silver,  on  acronnt  of  tendency  to  crack  in  the  process  of 
annealing.  Being-  composed  of  three  kinds  of  metal,  each 
varying  in  its  properties,  and  all  containintr  some  foiej^n 
substance,  as  lead,  antimony,  or  arsenic,  in  their  original  form, 
it  was  at  first  difficolt  to  get  rid  of  them.  The  imparity  of  the 
stckel  was  one  distnrbing  cause,  nor  could  it  be  depended  on 
'ontil  it  was  refined  by  the  wet  ])rocess.  Even  to  the  present 
time,  trials  have  to  be  made  of  the  metal  before  the  manufac- 
turer of  electro-plate  will  order  it  for  "raisincf."  The  finest 
quality  of  cojiper,  the  best  knul  of  spelter,  and  the  purest 
nickel,  are  indispensable  to  iiiake  a  good  malleable  metal  of 
No.  1  quality.  1  believe  but  one  manufacturer  uses  this 
qnaHty,  and  not  more  than  two  makers  of  German  Silver  find 
it  worth  their  while  to  produce  it  for  raising  purposes. 

Mr.  Gore's  excellent  account  of  the  Electro-process  is  here 
given  :— 

The  art  of  i-loctnj-plating  is  essentially  dfpt-'rirlont  npon  the  oritrinal  cliscovory 
of  the  philosopher  Volta  in  the  year  17^9t  that  when  a  pair  or  aeries  of  diifcrenk 
■lutali are hroni^it  into  oontaiot  with  Asnitable  liquid  %  onmnt  of  eleotrieit?f  is 

generated  ;  and  also  npon  the  discovery  of  Mesnrs.  NichulMn  1'  Carlisle,  May  2, 
1800,  J)t.  iieary,  of  Manchester,  in  the  aamo  year,  and  Qisinger  and  Berzelins,  ia 
1808,  that  aottmmt  of  electricity  ptmaod  throagh  a  oobdneting  liqaid,  decomposed 

the  ingredients  of  that  liquid,  and  caused  their  elemcuts  to  be  set  free  at  the  two 
immersed  electric  poles.   This  deoompositioa  is  now  well  known  bj  the  term 
electrolygis.** 

The  (  I'll  5t  recorded  instance  nf  the  deposition  of  metah  by  elortrolysia 
i^peara  iu  a  paper  by  Dr.  Wollaston  in  the  Philotophioal  Tran$acUoM  o/  the  Boyal 
AwMy  of  1801,  wlura  ii  states,  that  if  a  pieoa  of  sOTer  in  oimiM^^ 
positive  metal  be  put  into  a  solntion  of  copper,  the  .silver  is  coated  over  with  tllO 
copper,  which  coating  will  stand  the  operation  of  bomisbing."  The  next  indicafion 
of  fcne  proeess,  and  the  first  instamse  of  its  application  to  an  artistic  purpose,  nji  :rs 
in  nlf  '.t  r  from  Brugnatelli  to  Van  Mons,  in  the  Pliilo^ophlral  M^i-jiizi nr,  IHOo, 
statiu^  ihat  Brognatelli  "gilt  in  a  complete  maouer  two  large  silver  medaU,  by 
brinf^ng  them  into  oommnnioation  by  means  of  a  steel  wire,  irith  the  negative 
po!i'  i/fjt  voltaic  pile,  and  k- 1  |  >',n-/  f1i«-in  one  after  the  other  iDUiierBed  in  aiDino- 
niuret  of  gold,  nowljr  made  and  well  saturated." 

IVom  this  period  no  ftirther  notieo  appears  to  baye  been  reoorded  of  its 
application  until  about  the  year  1^?.  J  v.ii n  Mr.  Ileury  Bessemer,  of  Camden 
Tows,  electro-deposited  "  copper  on  lead  castings,  so  as  to  prodoco  antique  heads 
iarsBef  Ibr  mantel-piece  oraamsDttf."— (8«e  Bne^dopmdMBrUanmdM,  8th  edition, 
article  Electrotype,  paee  627). 

▲bout  two  jears  aflor  this  the  process  of  electro^platiaig  was  again  fore- 
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Bhoflowed  by  the  discovery  of  Danifll's  batten,-,  in  which  tho  negative  element 
consisted  of  a  sUf  et  of  coppor  inuuLTded  iu  u  Dolutiou  of  sulph^^  of(X>ppieri  and 
Mr.  Do  la  Rne  in  >  [  >  i  itnonting  npon  this  form  of  battery  reoords  in  the 
Philosof)hi'-il  <   111  is:^t",  thn  fijUomug  pfv<?jiage : — "Tho  copper  plato^s 

also  covered  wuh  a  coutiug  oi  motallic  oopj)t.'r,  which  is  cuutiuuallj  boiug 
deposited  ;  and  ao  perfect  is  theilieet  of  copper  thm  formed,  that,  being  stripped 
off,  it  has  tho  oonutnrpart  of  ernry  scratch  of  the  phite  on  which  it  is  dep(jsit«.«d." 

The  attoutiouof  variuus  cxpeninoutaliats  aud  inventors  appears  now  to  havo 
bwn  directed  to  the  sutijeat*  amongst  whom  weio  Profe.s.sor  .Tacobi,  of  &t. 
Petersburg.  Mr.  Thomas  Spencer,  of  Liverpool,  and  Wm.  C.  J.  Joidau.  a  book 
printer,  each  of  whom  saccceded  ia  copying  metab  aud  engraved  copper-plates 
by  the  new  pnioeaB.  Professor  Jaoobi  was  the  first  to  publish  his  results,  of 
which  a  notice  apppfired  iu  the  Ath«ncfHm,  May  4,  1839.  Iniraediatoly.  upon  thi* 
Mr.  Speucur  ^avu  uuiice,  Mu.y  Stb,  tu  the  LiveriHWl  Folytecbnio  luetitutiou,  of  hi« 
intention  to  read  a  paper  on  the  subject ;  but  the.  pftper  WW  not  then  oomn 
rannicated.  Soon  after  this,  Jnuo  8tli,  1S39,  a  popor  was  publiRhtnl  l)y  Mr. 
Jordau,  iu  thu  Loudon  Mechanic's  Ma^aaine,  describing  the  process  he  employed^- 
and  suggesting  wiMt  applications  of  it  to  usofol  porpoees.  Oa  U>e  13tk  of 
September  of  tho  same  year,  Mr.  '^poncer  read  his  po;jtp<ined  paper  be f<»r«  the 
British  Associatiuu,  and  lUusirutod  il  by  varioiu  specimens,  butii  of  elocti-otjpea 
aad  printing  from  electrotypes. 

At  this  period,  and  for  sevwttl  years  previonslr,  tho  attention  of  seTeml 
persouti  wuii  tkLLiiicLed  tu  the  subject  witU  tiiii  viuvv  of  making  it  a  pmhtabUl 
cpecolafeioii.  Foremost  among  these  were  Messrs.  G.  R.  &  H.  £Ukingtatt«  wbo  ' 
wore  engaged  commercially  in  the  year  1838  in  coating  military  and  other  metal 
ornaments  with  gold  and  silver,  by  immersing  them  in  various  solntiona  of  tluMe- 
metais,  particuladlj  %  boiling  solution  of  carbonate  of  potasb  contaipiag  diosolT<4 
gold.  They  also  employed  aud  patented  (July.  1838)  a  process  for  ooatiufg 
copper  and  brass  with  zinc  by  means  of  an  electric  current  generated  by  a  piece 
of  zinc  attached  to  the  articles  by  a  wure»  aad  ioMnersed  in  tbe  motallic  solntion 
with  thorn;  this  was  the  first  patent  *"  «^  «f  tr'jrtttnily 

was  employed  for  plating  purposes. 

At  the  siinie  puriod  (1840),  Mr.  John  Wri<::ht,  a  snii^on  of  Birmingham,  an4 
Mr.  Alexander  Parkes,  an  ezperimont.dist  in  the  aervioe  of  Alessrs.  Elkingt'^ 
wore  constantly  engaged  in  electro-deposition  ezperimeDta  to  obtain  with  silver 
and  gold  similar  results  to  those  obtained  by  Jocobt  and  Spencer  with.  coppflTi 
viz.,  thick  deposits  of  firm  coherent  metal  of  good  eolowr;  bat  wifchovt  snooess. 
At  this  juncture  Mr.  Wright  met  with  a  passage  in  Soheele's  "  Chemical  Essay 
(pagea  406  and  406),  which  soon  proved  of  the  highest  degree  of  importance  to 
tneoommercial  anceess  of  the  art.  Speaking  of  the  solubility  of  the  oxides  and 
<7amde8  of  gold,  silver,  and  copper,  it  says.  "  If  after  tliese  calces  {i.e.,  the 
cyanides  ^of  gold  and  silver)  havo  been  precipitated,  a  sufficient  quantity  of  the 
pireoipitating  liquor  be  added  in  order  to  re-diraolve  them,  the  solatiun  rwrnains 
clear  in  the  open  air,  and  in  this  state  the  aerial  acid  {i.e.,  carbonic  acid  of  the  air) 
does  not'precipitate  tho  metallic  calx." 

Thia  suggested  to  Mr.  Wright  the  probable  sttitability  of  tho  cyanides  of  gold 
anfl  silver  for  electro  plating,  and  he  immediately  took  a  solntion  oompoiied  of 
chloride  of  silver  dissolved  in  aqueoas  t'errocviinide  of  potassium  fur  the  purpo-:o, 
and  quickly  snoceeded  in  obtaining  what  had  never  been  obtained  before,  a  thick 
deposib  of  JtrM  and  lehite  silrer  by  eleotmlytio  action ;  in  all  previona  triahi 
the  coating  of  silver  had  either  h<'ei»  very  ///in  nr  in  a  state  of  daik-colomvd  loose 
-  powd^,  completely  useless  for  practical  purposes.  It.wasaboat  a  month  after 
thia  before  the  aotnal  cyanide  of  silver  and  potastinm,  m  nownsed,  wm  employed 

by  Mr.  Wri'^ht  for  electro  silvcr-ythit  inij. 

At  this  period  Messrs.  fUkington  wore  patenting  a  process  for  coating 
MPfcideB  of  copper  with  silver  by  a  method  of  fhsion,  also  by  means  of  a  solution 

of  *•  oxide  (;f  silver  ^in{  pure  anuiionia,"  and  Mr.  Wri^rht,  submitting  i  -  ri  -n!t« 
to  them,  had  his  process  embodied  in  their  patent,  March  26, 1840.    This  pcMeut 
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pi  CI  red  basis  of  alt  saccesafiil  electro-platmj?.  becnmo  it  indafled  the 
•olucioBS  of  aUnliiie  c^Mudtw,  ibo  oalj  known  liquids  that  foifii  all  tke  neoeaMiy 

Tho  chief  condition-  f  -across  h^<l  now  hopn  all  attainod,  but  there  Btill 
VMnained  niany  sowUer  diificaltiea  to  be  overcome.  In  some  iostaacee  tho 
d«po«iled  sll^or  ivoald  i4m»  in  bliteeps.  or  all  pool  olT,  on  ^  apptioMtioa  of  tii^ 

bnrni»-fiiiii.'  tool.  In  other  ca-ir^^  tho  ih  jvmited  in<  tal  occn  i'  1 1  illr  aHsiimiHl  objee- 
tionabie  ooloura,  frequently  brown,  y^llowr,  or  grey;  and  in  other  instaooqo, 
itMtead  of  beings  eron  and  smooth,  it  wm  eoirwed  with  aspotiiao,  nodnlea.  or 
vertical  giTwv»'H.  (iroat  <lif!irulty  was  also  fxpfrit  iicofl  in  coatitij^  nit  icios  of  ii'tni, 
stoclf  tin,  leoMl,  Britannia  meuil,  Stc.,  so  aa  to  secare  perfect  adbesion-^ond  par<-' 
tieoliiplyin  ooatin^,  of  ft  ttmfbntt  ooloor.  nrticU«,  tb«  dffforent  pftrts:  of  wmeh 
wpro  f  imi(,"d  of  scvi-nil  ortlH  si'  niota's,  or  had  been  united  by  diRV  ri  nt  kinds,  of 
Boidor.  Tboee  and  manj  ottier  technical  difficulties  wore  chieflj  overoonw  is  tba 
UMuulhcfcwfy  of  Moasrt.  Blldngtnn  hy  tile  abfltty  of  Messrs.  Pearn,  Fvkoo.  and 
Millwanl,  with  tho  jmM  of  tlir-  lar^ro  rcsourcoH  of  th:it  rstaitbHhtnent.  A  dispute 
utao  arose  between  Uessrs.  Klkingtuu  and  Buobi  (a  French  electro.depontor,  wh» 
ImmI  obtained  a  knowledge  of  the  prooMw,  and  taken  ont  a  patent  in  Fhinoe  » 
ihort  time  before  Mo?.<r><.  Elkinjrton),  which  after  a  trial  at  law  Van  finally 
IMtled  by  a  oompromtse  between  Messrs.  Knob  and  the  original  patentees  of  the 
ejraaidesohitiiMinM'tbemeof  tbeprooess.  Great  opposition  was  also  oarperfanoed 
from  the  maiinfaottiri  rs  of  Sheffield  wan-«,  and  fn>ni  nliopkeenprs  who  wild  plated 
goods,  to  the  introduction  of  the  new  articU*»{  and  in  oonseqaence  of  these 
vmIum  diflkxiltiea  tlie  praoess  was  not  voBnraoratfve  to  Messrs.  Sfliington  tot  at 

least  Be  veil  years. 

The  next  eveui  of  importauce  in  the  historr  of  eleotrO'platisg  was  the  employ- 
ite»t  of  deetiicity  from  mat^nor^t,  in<rt!«>lid  of  from  a  voksto  batterr.  to  platinfp 
pVrpotteH  ;  and  a  mapioto-electric  inachino  for  this  pUT])OH<'  w  aw  patented  by 
I.  8.  Wolrich,  of  Birmingham,  August,  This  machine  has  been  oaed  by 

IfcMra.  dkhig^on.  Prime,  Feam,  and  othen  in  Hfnniiigham,  and  aoiiio  nnnitt* 
faftttrerH  in  >hcffield,  but  chioflr  by  Mr.  Fearn,  who  possesea  soreral  beautiful 
nngaeto-machinfw  eloctro-gilding  and  brassing.  The  lairge  "nff**'"^  of 
Hesarflb  Ukington  and  Cotnpany  \b  also  in  nite.  The  oaastraeftion  and  action  of 
thenc  machines  is  precisely  similar  to  that  of  Mr.  Holmes',  which  was  shown  in 
tho  machinery  department  of  tho  £xhibition,  and  employed  iar  pvodnoing  an 
eleotrfo  K^ht. 

Five  years  now  olapsed  before  any  furi  her  development  of  importance  in 
clootro-4epo9ition  occurred,  and  this  consisted  of  what  is  termed  bright "  plating." 
In  the  ordinary  course  of  electro-plating,  the  deposited  silver  has  a  snow^whito' 
or  frost-like  appearance,  and  re(|uire8  to  bo  bnmiehed  in  order  to  make  it  bright. 
The  process  ct  burnishing  is  ttxlions,  and  oft-times  very  awkard  to  perform  on 
account  of  the  peculiar  shapes  of  the  articles,  and  consequently  it  adds  con- 
siderably to  the  expense.  To  remedy  this  it  was  desirable  that  the  silver  should 
bod^xMited  in  a  bright  or  polished  c«mdition  instead  of  the  usual  dull  white, 
and  a  little  circnmHt«inco  occurred  which  knl  to  this  desirable  result.  Some  wax 
moolda,  partly  saturated  with  bisulphide  of  carbon,  were  occatiionally  immersed 
in  tbe  silver-plating  vats  a*  Messrs.  Klkington's  establinhment,  for  the  pnrpose 
of  receiving  a  coating  of  silver;  and  it  was  observed  by  Mr.  Miilward,  the  silver 
depositor,  that  whenever  these  moulds  were  in  the  vnt  the  silver  depoeit(>d  on 
the  articles  noar  f  !iem  acquired  a  bright  appearance.  This  led  to  experiments 
upon  the  inAneiuu  uf  adding  small  quantities  of  bisttlphide  of  carbon  to  the 
ordinary  silver-plating  solution,  and  it  was  soon  {bund  uiMt  this  substance  pro* 
duced  the  desired  elfect.  At  this  period  the  secret  escaped^and  in  conseqoenoa 
thereof  a  patent  was  taken  out,  .March,  1817,  in  the  joint  nam^  of  .Mr.  MiUward 
and  apetaon  named  Lyons,  wlio  had  acquired  a  kuowleilgc  of  the  secrot.  The 
pi-ncess  is  now  in  p'tit-ral  and  i  xteuaive  uso,  and  ulthuu<;h  it  dm-s  not  cause  the 
silver  m  ho  dujjunittxi  exactly  lu  a  buruifthcd  state,  yet  it  njaturially  reduces  tho. 
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amoont  of  p^Ushmg  reqairod*  and  gives  a  greater  scope  tor  the  exercise  of  taste 
in  onuunenting  the  «nver  mrhce. 

Msmy  otlior  improvemout*  of  ft  It^s-?  otton^ivo  c1irir:ii'1'  r  liavc  from  time  to 
time  beea  ofTtKrted  in  the  Tarious  braucbcs  ot  the  art,  and  most  uf  thum,  tboagii 
not  all,  w«re  derelcqated  by  the  intdligencp  of  depoeitore  in  the  mantifaetorr  of 
Mewr''.  Elkiiitrion,  aidinl  by  the  UDoxautplcd  reBourci-s  of  t1i:it  I'lirctprisiiii,'  firm. 
One  of  these  ituprovements  consisted  ia  ouatiuj{  iron  and  steol  with  cupper,  uud 
is  eifleoted  neaas  of  a  eolation  of  ojraaido  of  copper  and  potasaiani »  and 
another  ronsistfMl  in  mnkhicr  thn  =:ilv-f  r  a  thpro  firmly  to  inm,  sttv*!,  and  BritaiUii» 
metal,  which  could  not  m  tho  early  days  of  electro-plutiny:  bo  ftffctod. 
*  The  prooaaa  of  89Ter*platiii|r  as  at  preeent  practised,  may  be  tboa  briefly 
descrilif  (i :  -A  wei<:lic(l  qn:iiitifr  nf  pnrf»  silver  in  small  fi-n^'un  ritf?  is  takea 
(allowiitg  about  one  or  two  ounces  of  nilvur  for  each  gallon  of  solution  required^ 
■ad  dissolred  by  gradaal  addition  cf  the  fh^l^(neDt•,  in  a  warm  mixtato  of  foar 
parts  of  pure  nitric  acid  aiul  one  part  of  distilled  water,  care  boinjr  tnkin  n  to 
employ  mare  acid  liquid  than  will  dissolve  all  the  silror.  The  portion  uf  pure 
nndiinted  acid  required  is  generally  about  mo  and  thrceH|iiarter  onnceB  to  each 
ounce  nf  silver,  bnt  it  rnrics  with  the  strength  of  tlm  acid. 

The  solution  of  silver  is  now  largely  diluted  with  distilled  water,  and  a 
moderately  strong  solution  of  oyanide  of  potasmiin  added  to  it  in  potiiotio  ati* 
time  with  stirrlni^,  anrl  n  snb'^idfncf  between  eaoh  addition,  as  long  as  a 
white  precipitate  (which  is  cyanide  of  nilver)  is  produced}  it  is  veiy  particular 
that  this  point  is  just  attained  and  not  passed,  othorwise  some  aSver  wiR  reoUriti 
in  solution  find  may  he  lost :  if  this  point  is  passed,  as  may  be  known  by  the 
supernatant  liquid  be(x>iuing  transparent  and  slightly  brown,  a  careful  addition 
of  some  diluted  nitrate  of  silver  sdntion  will  bring  it  back  again.  Eaoh  onnoe  of 
silvrr  rrqnirf^s  nrnrly  liulf  nn  onnco  "f  f^yanido  of  pntassium  of  the  onlinaiy 
quality  to  precipitate  it,  but  this  jiropoi  uon  varies  ^^rt^atly  on  aocount  of  the 
great  variation  in  the  commercial  quality  of  that  salt. 

After  subsidence  of  thr-prrripitate,  the  clear  li<inid  is  tiltored  through  colioo, 
the  sediment  also  drnintHl  upon  the  filter,  and  washed  five  or  six  times  with 
oopioua  quantities  of  spring  water.  A  small  quantity  of  hydrochlorio  adifl  b 
ad'lrd  to  thi^  wholo  of  tho  llquiii  and  WQ3h-wat«>rs  to  prooipitute  any  siirw  tfaMt 
may  remain  ;  thi^t  precipitale  incuUectod,  aiiil  the  liquid  thrown  away. 

The  wet  contents  of  tin'  filter  are  now  dissolved  by  constant  stirring  fn  a 
stronj?  solution  of  cyanide  of  potaasiuni.  nsinij  no  more  Cyanide  than  is  necessary 
to  dissolve  it,  and  noting  huw  much  has  hwn  consumed  ;  whatever  that  amosi^ 
may  be»  an  c<{ual  additional  amount  should  now  be  added  and  dissolved  tooott* 
Btitute  what  is  tn-med  "  frvo"  cyanide.  If  the  cyanide  of  potassium  employed 
is  of  the  ordinary  commercial  quality,  each  unnce  uf  silver  used  will  require 
nboat  two  or  two-and>a>ba]f  onnoee  of  it  to  re-dissolve  the  pnjcipitate  of  oynnide 
of  silver.  The  solution  now  only  requires  to  be  dilut  ed  to  tho  pivon  strength  of 
silver  per  gallon,  and  filtered,  when  it  is  ready  fur  u»e.  If  tho  solution  is 
required  for  bright  plating;,  several  pints  of  it  ere  put  into  a  bottle  with  a  few 
ounces  of  bisnlpliide  of  cai  bon  and  shnken  occa.-jionally  during  twenty -fonr  hours  ; 
the  Buperuutant  liquid  is  then  added  daily,  or  every  two  days,  in  portions  to  the 
plating  liquid,  in  the  proportion  of  about  one  ounoe  of  the  ftnur  to  ttdxty 
gaDoos  of  the  latter. 

•  eeeese  * 

For  the  detafls  of  the  various  processM  of  coating  metals  nnd  other  bodies 
with  gold,  copper,  brass,  Ac,  and  the  various  methods  of  electro-plate  orDamet»- 
tation,  tho  rwulor  is  referred  to  the  published  books  on  the  subject.  All  articles 
faelbre  being  plated  require  to  be  made  perfectly  clean  ;  and  the  variuua  processes 
of  cleaning,  wliich  con^^iHt  trenerally  of  dipping  in  acids,  or  scouring  with 
revolving  wire  bmshos,  &o.,  oftentimes  occupy  more  time  than  the  entire  procem 
of  plating.  To  Ivrther  ensnre  adliesicsi  of  the  deposited  silver,  the  cleaned 
nrttdee  IM  momentarily  dipped  into  a  veiy  dilnto  tolutioa  of  nitnito  of  merauy 
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or  ilonblo  cyanide  of  merctiry  aud  potassiam,  and  then  into  water,  immediately 
before  immersion  in  the  plating  vat.  It  is  al^  essential  to  soooefls  that  ail 
{he  points  of  oontaot  of  the  metala  where  the  eleotrioity  has  to  |nmm  between  the 
battery  and  the  rat,  itc.,  bo  kopt  perfectly  clenn,  nnd  c!osi»ly  together.  The 
extreme  thinnees  of  the  coating  of  silver  which  is  sometimes  pat  upon  articles 
may  be  judged  of  by  the  fact,  that  iron  ■mfllbM  are  lometimfie  oompletelj  ooatod 
with  aHver  for  twofpeiioe-hal^peniij  per  pair. 

At  the  commencement  of  the  electro-plaied  tnde,  not  only 
had  Measra.  Elking^n  to  contend  against  the  difficnlties 
already  mentioned,  but  they  had  a  more  serious  one  in  the 
prices  at  which  articles  in  the  old  trade  were  sold;  and  they 

had  to  produce  the  improved  work  at  prices  very  little  in 
advance  nf  these,  and  this  with  a  metal  which  cost  2>\  6rf. 
per  lb.  instead  of  Is, ;  silver  at  12**.  per  oz.,  includino'  the  cost 
of  depositing,  instead  of  o«.  {jd.,  and  the  wages  of  the  work- 
men, who  at  first  demanded  one-third  more  than  they  were 
Teeeiving  for  the  old  plated  wares.   As  a  matter  of  course, 
the  business  for  some  years  was  carried  on  «t  a  serious  loss  in 
some  departments,  whilst  by  the  introduction  of  *'  casting," 
which  had  never  yet  l)een  applied  to  the  trade,  some  advnnlag'e 
LTtiTird.     Suljse< jiieiitly,  by  the  division  of  labour  and  tho 
employ mwiit  of  machinery,  many  of  these  difficulties  have  bean 
overcome,  and  a  good  workman  can  now  produce  more  work 
in  a  given  time  than  he  could  by  the  old  process.    We  have 
seen  that  the  old  method  of  proceeding  was,  by  first  plating 
the  copper,  and  then  by  means  of  various  manipulations,  pro- 
ducing an  article  which  was  finidied,  all  but  burnishing,  when 
it  left  the  hands  of  the  w  orkman.  Elnetro-plating  has  reversed 
this,  and  that  which  was  formerly  the  first  is  now  the  last 
operation ;    for  it  is  necessary  that  the  article  should  be 
finished  and  nicely  polished  before  it  receives  its  coat  of  silver. 
There  is  great  advantage  to  the  manufacturer  in  this,  as  his 
rough  stock  is  not  so  costly,  being  made  in  German  silver,  and 
plated  only,  as  the  goods  are  reqmred  for  orders.    In  work 
riiade  from  the  best  quality  of  German  silver,  very  little  change 
takes  place  in  the  metal  by  lyincf  in  stock ;  but  in  that  made 
with  coiTimoii  niL'tal,  it  sometimes  haj)[>?'TH  that  from  exposure 
to  the  atuioaphere,  and  particularly  wli.  l  e  gas  is  consumed, 
tiiu  metal  seems  to  be  disintegrated,  and  it  becomes  so  rotten 
that  many  articles  fall  to  pieces  when  being  prepared  for  plating. 

The  rapid  advance  made  by  Bimungham  in  fine  art  pro- 
ductions since  the  introduction  of  this  valuable  discovery,  has 
been  marvellous,  and  has  given  scope  to  the  talent  of  a  class 
of  artisans  in  designing,  modelling',  and  chasing,  which  before 
had  no  existence.    The  effect  of  the  training,  for  this  kind  of 
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work,  has  been  of  preat  advantage  to  the  moral  standiupc  of 
the  workman.  The  ot-eupatioii  is  pleasant,  the  labour  light, 
deanly,  and  remuneratiTey  and  the  impression  produced  on  the 
mind  and  heart,  by  the  stody  of  fine  forms  of  decoration 

carried  ont  in  the  highest  character  of  workmanship,  lead  tihcf 
artist  captive,  and  prevent  him  from  falling  into  low  pursuits, 
which  would  not  only  dojrrade  him  as  a  man,  but  destroy  his 
ability  to  prodiu  o  the  reciuisir*'  ett'ects  in  his  work.  The 
means  of  adding  to  the  embellishment  of  our  houses  has 
wonderfully  increased.  We  are  now  able  to  produce  works  by 
electro-plating,  equal  in  appearance  to  the  most  elaborate 
silver ;  nor  does  there  appear  to  be  anj  limit  to  the  designs 
which  are  constantly  in  demand. 

Under  the  old  process  all  ornamental  work  was  produced 
by  the  flio  sinker,  and  hk  a  consorjnence,  every  portion  of  the 
die  had  to  be  so  arrayed  tliat  iko  work  would  " leave  ^'  it.  llie 
foliage,  if  attempted,  was  clumsy,  the  stems  and  leaves,  being 
massed  together,  were  heavy  iad  shapeless,  and  the  human 
form  was  never  attempted.  Now,  by  the  aid  of  modelling,  caflft« 
ing,  and  electro -depositing,  the  most  delicate  forms  are  capable 
of  being  applied  by  the  manufactorerj  and  the  human  ^gure 
stands  out  pre-eminently  as  a  great  acquisition  to  the  plater's 
art.  The  graceful  forms  of  animals,  birds,  and  insects  are  seized 
upon  by  the  modeller,  and  made  fubservnent  to  his  productions. 

The  manufacture  of  the  various  articles  for  electro-plaling 
is  performed  by  the  same  classes  of  workmen  who  were 
employed  in  the  old  trade,  but  the  division  into  separate 
departments  is  not  so  strictly  observed,  and  die  manipula. 
tioiis  are  not  exactly  the  same.  Owing  to  the  new  mode  of 
plating  tliere  is  no  occasion  to  ]n-ot(  ( t  the  edges  of  the  work 
by  the  silver  thread,  all  the  eilL'"es  Ix-ing  filed  and  ]io]isbed. 
Soft  solder  is  almost  banished,  and  silver  solder  has  taken  il& 
place  in  putting  on  the  mountings,  and  these  mountings  are- 
ail  filled  with  brass  instead  of  lead  and  tin.  I'his  m<3o  of 
work  renders  the  article  more  durable,  and,  if  well  plated, 
will  last  in  domestic  use  for  twenty  years ;  and  then,  if  the 
silver  be  worn  oft',  the  iroods  can  be  re-]>laf(Ml.  Owing  to  this 
cliaiyge  from  soft  to  silver  solder,  tiu'  woi-kniaii  is  jnoi  e  exposed 
io  ihe  fumes  and  heat  of  gas,  by  which  must  of  the  soldi  ring 
is  performed;  and  this  part  of  the  labour  is  more  trying  to 
the  health  than  in  former  years.i'   It  will  give  some  idea  of 


•  III  tho  manufoctorj'  of  Mcsani,  Klkinjfton.  sojianite  rooms  are  Bet  apart  Tor  solderinji 
puri^oaes,  so  that  the  air  in  the  wurLehuiM  is  not  ailectcd  by  tbe  cousiua)>tion  of  gas,  IbU 
add*       nattriaily  w<tli«  4MBft»fe>«f  Uiom  vv^jeA, 
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tke  TMt  increase  of  the  trade  to  mention  th«t^  in  the  year  1823, 
gae  was  introduced  into  the  plated  trade  by  Waterhonae  and 

and  Bylaud^  their  consumption  in  1824  was  50,800  feet,'  at  a 
cost  of  lb»,  per  1,000  feet.   In  the  year  1864,  after  a  period 

of  forty  yofirs,  the  consumptioTi  of  rrn<,  m  the  works  of  Messrs. 
Klkingt«)ii,  was  tip  wan  Is  of  1,UUO,UUO  feet,  at  a  cost  of  2ft.  8d, 
per  l,nU0  feet.  In  ten  years  after  the  inlroduetion  of  eloctro- 
plutHig,  the  latter  firm  Lad  erected  spacious  premises,  and 
found  oonfitant  employment,  for  npiwarda  of  SOOhaods.i*  I 
have  described  the  mannfactnre  of  the  articles,  by  permission, 
op  to  the  process  of  plating,  and  here  I  have,  by  permission, 
extracted  from  an  article  written  by  Mr.  Gore,  for  the  "  Prac* 
tical  Mechanics'  Journal/'  his  ncconnt  of  the  first  rise  of 
electro-deiiosition  in  Birinin^''h.'nTi,  and  also  liis  desrription  of 
the  manner  of  prcparincr  the  silver  solution,  and  the  battery 
by  which  the  work  is  accompHslied. 

"  The  following  system  is  adopted  in  the  works  of  Messrs. 
Elkington  and  Co.  :^The  work  being  finished  and  prepared  for 
platin?^  it  is  taken  to  tiie  plating  room,  when  each  article  is 
carefully  weighed  and  entered  in  a  book,  with  the  amount  of 
silver  it  is  inteiulod  to  put  on  it  placed  against  it.  The  first 
process  is  to  thorou'^'hly  clean  it.  This  is  effected  by  bfiiling 
the  article  in  a  sf)lntiou  of  caustic  potasli,  in  order  to  remove 
every  particle  of  grease  that  may  have  been  left  by  the 
polidier.  It  is  then  seonred  with  sand  and  dried  in  saw*dust ; 
a  piece  of  copper  wire  is  then  fastened  to  it  and  it  is  immersed 
in  dipping  acid,  very  quickly,  to  produce  a  clean  bright  surface, 
and  afterwards  washea  in  clean  water.  It  is  then  plunged  into 
a  solution  of  cyanide  of  mercnn,-,  to  prevent  any  oxidation,  as 
well  as  to  secure  a  perfect  adliesiou  in  the  plating,  and  nnre 
taken  to  the  plating  vat.  This  vat  is  divided  by  plan  s  of 
silver  into  reguhir  compartments,  and  the  articles  are  suspended 
on  brass  rods  with  copper  wire,  and  so  arranged  as  to  expose 
an  equal  amount  of  surface,  in  each  compartment,  to  receiye 
the  deposit  of  silver.  The  operation  of  plating  is  so  nicely 
regalated,  that  the  rate  at  which  the  silver  is  being  deposited 
is  correctly  known,  and  the  large  amount  of  24  ounces  per 
hour  is  deposited,  perfectly  smooth  and  extremely  hard.  This, 
with  the  thickness  of  silver,  accounts  for  the  great  durability 
of  the  articles  mauuiautured  by  Messrs.  Elkington.  There  are 
seyeral  large  vats  in  use,  so  that  soma  idea  may  be  formed  of 


•  I  «nppose  thero  may  )>o,  at  the  prC'^cnt  time,  in  'Birnunpham,  4'X)  or  600  mora  hands 
employed  in  irua  trade,  exclusive  of  iboae  employed  in  tbo  maniiincturo  of  apoom,  furJu, 
Ae.,  40.,  bttft  or  UiIb  I  aun«t  qiwA  With  a^r  dtipw  Of  oarUiniy. 
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the  large  amount  of  silver  deposited  in  one  day.  When  the 
article  has  been  in  the  vnf  n  sufficient  length  of  time  it  is  taken 
out,  rinsed  in  cold  water,  and  dried ;  after  that  it  is  carefully 
weighed,  and  the  exact  amount  of  silver  on  the  article  is  ab 
once  seen  and  i  egiatered.  Iii  addition  to  the  ordinary  batteries 
med  in  plating,  a  very  large  magneto-eleotrio  maduiio  is  in 
constant  work. 

After  the  work  has  received  its  proportion  of  silver  it  is 
forwarded  to  the  finishing  department,  and  here  it  may  bo 
stated  that  the  less  the  quantity  of  silver  deposited  on  the 
article  the  more  easily  is  it  finished.  The  surface  of  the  metal, 
before  plating,  being  made  very  smooth  by  polishing,  a  small 
deposit  of  silver  is  easily  bamished,  as  done  by  the  old  trade; 
bat  when  a  thick  ooat  of  silver  is  put  on  the  sur&oe  becomes 
rougher^  and  will  not  bear  a  high  polish  ontil  the  article  has 
been  hammered  all  over.  For  though  to  the  casual  observer  the 
silver  appears  quite  smooth,  yet,  wlien  put  to  the  test  of  the 
burnish,  it  is  found  tn  he  90  uneven  that  great  force  is  neces- 
sary to  make  the  surtitce  take  the  beautiful  polish  which  wa.s  so 
easily  produced  by  the  blood  stone.  The  workman,  therefore, 
is  obliged  to  close  all  the  pores,  and  make  the  sui&oe  smooth 
with  the  hammer ;  and  this  has  another  effect,  which  is  of  great 
advantage  to  the  article,  in  making  the  silver  much  harder, 
and  consequently  adding  something  to  the  wear.  When  the 
"  briglit  hnmmerer"  has  done  his  work  the  goods  are  sent  to 
be  either  burnished,  as  before  described,  or  "handed  up." 
This  latter  process  is  performed  in  the  same  manner  that  the 
silversmith  adopts  in  coloaring  his  work,  and  is  done  by  the 
hand,  with  rouge  or  fine  oxide  of  iron.  All  best  work  is 
coloured  after  it  is  bomished,  as  the  effect  is  much  clearer  and 
the  silver  made  much  smoother. 

Having  now  described  the  leading  features  of  manufacture, 
in  both  the  old  and  new  trade,  I  cannot  conclude  without 
expressing  my  tirm  conviction,  that  a  well-made  and  a  well- 
piuted  article,  manufactured  by  the  electro-process,  is  a  far 
better  production  than  those  made  by  the  old  method  of 
platinff .  On  the  other  hand,  I  am  as  much  convinced  that  a 
poor  electro  article  is  far  inferior  to  the  worst  class  of  work 
manufactured  under  the  old  system. 

[The  electro-plating  trade  has  many  Bub-diviHinn«,  some- 
times united  in  one  e.stablisiiment.  but  often  carried  on  as 
almost  separate  trades.  'J'he  moduru  fashion,  which  has 
replaced  the  old  three-prung  steel  fork  of  Sheffield  origin  by 
German  silver  and  electro-plated  forks,  has  created  an  enormous 
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demand,  and  a  large  number  of  persons  are  employed  almost 
ezdasiTely  m  the  manofactara  of  Spoons  and  F<»kB.  •  For  the 
following  details  the  Editor  is  indebted  to  Mr.  A.  8.  Peterson, 

Krhose  report  has  been  condensed  in  consequence  of  the  chief 
facts  having  been  already  given  in  Mr.  Ryland's  review  of  the 
old  '^^  Plated  Wares"  tra'le  ;^ — The  first  great  improvement  in 
the  manufacture  of  spoons  and  forks  was  the  introduction,  by 
the  late  Mr.  Askin,  of  (ienuun  Silver,  as  the  material  of  which 
to  make  them.  It  is  a  metal  formed  of  a  mixture  of  nickel, 
copper,  and  spelter.  The  Chinese  have  been  in  the  habit  of 
using  it  for  many  a^s,  and  at  the  time  Mr.  Askin  introduced 
it  into  this  country  the  Germans  were  in  the  habit  of  using  a 
considerable  quantity  of  it,  but  of  a  very  inferior  quality.  Their 
Want  of  care  in  refining  the  nickel  still  prevents  their  making'  an 
article  nearly  equal  to  the  English  in  the  whiteness  of  its  colour. 
The  present  prf)ces8  of  manufacture  is  as  follows : — Firstly, 
the  metals  have  to  be  mixed  in  the  crucible  to  form  "  Gcrmau 
Slifer/'  which  is  cast  into  flat  ingots.  This  is  generally  done 
hr  the  ''metal  dealer,"  who  does  not  mannfi^nre  artidea. 
"Hie  ingots  are  then  rolled  to  a  suitable  thickness,  and  then  cut 
into  narrow  strips*  These  strips  are  again  rolled  at  the  ends 
only — one  end  for  the  top  or  Irnidle,  wliieh  is  required  to  be 
wider  and  thinner  than  the  nii(idle  or  stail,  and  the  other  end  * 
still  wider  and  thinner,  for  the  bowl  or  prongs.  They  are  then 
cut  out,  with  a  pair  of  steel  tools,  the  size  and  shape  requiied. 
Then,  ^  a  fork,  the  spaces  between  the  prongs  are  pierced; 
and  if  a  spoon,  the  bowl  is  stamped  or  pressed  into  form.  The 
sorface  is  levelled  with  the  file,  and  they  are  afterwards 
ornamented  by  means  of  dies.  They  now  require  to  b6 
polished,  whieli  is  done  with  sand,  applied  with  a  wooden 
wheel  covered  with  leather  and  revolving  by  steam  power. 
The  best  sand  for  the  purpose  is  fouud  on  ihe  bed  of  the  river 
Trent.  To  give  them  a  still  higher  polish  quick-lime  is  used, 
a  quality  procured  in  the  neighbourhood  of  Sheffield  being  pre- 
ferred. If  not  intended  to  be  plated  the  article  is  now  finished, 
and  only  requires  to  be  cleaned  and  wrapped  up  for  sale.  But 
if  intended  to  be  plated,  they  are  first  boiled  in  a  solution  of 
potash  or  strong  srjda,  to  remove  nil  grease,  and  then  swilled 
in  acid  to  remove  tiie  oxide  due  to  the  copper  in  their  compo- 
sition. They  are  now  ready  for  immersion  in  the  bath  of  silver 
solution,  where  they  are  left  for  several  hours,  the  current  of 
electricity  constantly  passing  through  them,  and  nniformlj 
depositing  a  continuous  and  constantly  thickening  coating  of 
iUver.   'She  length  of  time  which  they  are  left  in  the  ba^ 
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depends  on  the  quality  it  is  required  to  make,  all  nAnofac- 

turers  making  a  variety  of  qualities.  The  quality  is  proved  by 
weighing  the  article  botli  borore  nnd  after  plating-,  the  difference 
in  the  weight  showing  the  quanLity  of  .silver  with  which  they 
are  plated.  After  plating,  they  require  to  be  agiiin  polished 
with  a  preparation  of  rotten-stone  or  lime,  the  highest  gloss 
being  given  wiUi  ronge,  applied  witili  tlie  palm  of  the  hand. 
Besides  spoons  and  forks,  there  are  many  other  articles 
usually  chtssed  with  them,  viz. :  nutcrackors^  knife-rests^  fish 
eatin<T  knives,  dessert  knives  and  forks,  &:c.  Some  idea  may 
be  formed  of  the  quantity  of  tlie  odd  articles  manufactured, 
from  the  fact  that  there  are  probably  at  least  thirty  families 
supported  in  this  town  by  the  manufacture  of  plated  uut- 
erackersalone-'^e  orders  for  this  article  are  over  1,500  doaeo 
pairs  per  annum ;  bat  are  very  mnch  affected  by  tiie  crop  of 
nuts — a  good  season  often  doubling  the  demand.  The  sale  of 
unplated  spoons  and  forks  is  very  much  larger  than  that  of 
])latpd;  and  the  qualities,  with  respect  to  thickness,  work- 
manship, and  material  used,  are  very  various — a  great  number 
(especially  for  export)  being  made  of  brass,  and  boiled  in 
a  solution  of  tin,  to  whiten  the  surface.  .  The  niaDoiaotnre 
of  spoons  and  forks  probably  finds  employment  for  eeveral 
hnndreds  of  hands,  the  greater  portion  of  whom  are  men  and 
boys,  earning  fair  but  not  very  high  wages.  Women  and 
girls  are  employed  in  the  polishing,  both  before  and  after 
platinir  ;  also  for  the  handing,  washing,  wiping,  and  wrapping- 
up  of  the  work.]— Editob. 
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The  history  of  the  Assay  Office,  its  establishment,  growth, 
and  present  condition,  afford  an  important  illustration  of  the 
rise  and  progress  of  the  silvei'smith  and  jewellery  trades  in 
Birrninghain.  liel'ore  enteriug  upon  this  history  it  may  be 
well  to  explain  somewhat  of  the  object  and  procedure  of  assay 
offices  generally* 

Whatever  may  have  been  the  motive  for  the  original 
cstabhshment  of  tlusiustitQtion,  it  is  now  regarded  as  having  for 
its  object  the  prevention  of  frauds  in  the  sale  of  gold  and  suver 
wares.  Every  purchaser  may,  by  an  examination  of  the  assay 
marks,  aseei-tain  whether  what  he  buys  is  of  the  standard 
represented  by  the  seller. 

The  marks  are  also  important  as  aids  to  the  discovery  of 
ftanda  sometimes  committed  by  ^e  transposition  of  marks,  or 
the  addition  of  base  metal  to  assayed  articles. 

Originally,  one  mark  only>  that  of  the  Leopard*^  head,  was 
nsed  to  testify  that  the  ware  beanng  it  had  j»assed  the  ordeal 
of  assay.  Now,  five  marks  are  required  by  law ;  these  are 
commonly  called  hall  marks,  and  are  as  follow 

1.  2  /ttf  Maker's  Initial*.  This  mark  is  stamped  ou  each  article  by  the  maker 

before  tlie  woric  to  ftmt  to  b*  MsAyad.  No  tvork  1b  reoeiv«d  «t  th^ 
offlco  from  any  jk  r  mi  who  has  not  rogiatertd  there  his  name,  place  of 
bttsiiiess,  aad  initial  mark ;  and  with  every  parcel  of  work  the  makar 
is  required  to  aend  a  notOtdoMribiug  its  obaiaotor,  wdgbt,  and  Btandard. 

2.  Btamdard  U<»rk8.  These  muktarowliollovr:-' 

For  gold  of  28ctzata^   A  d  own  and  the  figm*e8  22. 

18       ,  A  Crown  and  the  fignres  1& 

15   f  ...  15  and  '626. 

IS  ...  f ...  12  and '5. 

9      „     ...  t       8  wul  '375. 


•Ill  tKiP  u'liM  htamliiriU.  t'lf  tiirnn  s  1 1  prt-ciit  the  proportion  offliio  c'd  in  iin  '<iuu»<  of  24 
caratd.  In  the  .'•ilvLr  nUuidiinLs,  iLe  tiKur^  represent  the  pruportiuu  ut  Hwa  catvu'  in  a  lb.  uf 
12  ouncOH. 

t  It  miur  b*  intereMtintf  to  obMrv*  that  th«  dMimal  notation  oaed  in  tlMM  loww.  and 
recently  inbrodiiOAd  ataudards,  waa  iatrodiiMd  bj  the  Qoveruaifiit  at  ilia  raqmit  of  tiko 
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For  nlyer  of  11  oz.  10  dwts. ...  C  Lion's  head  erased,  and  Britoimia, 
^his  standard  ia  aeldom,    )  exoef»i  afc  BinningSiaiii  and  SbgBMd, 

if  erer,  used).  (.and  thero,  Britannia alOBO. 

Poreilvorof  11  oz.  2  dwta  Lion  passant 

8.  The  Duty  Mark    Invariably  the  Sovereign  a  ii^Mi. 

A  tkm  tuam  f  A  Tariafala  latter  idaefeed  by  eaab 

4,  The  paUM<Mrk  i  Offloe,  and  ohanged  away  y«r, 

a  n   ^»  -  «*-  «-  f  T'*^  <lt'nof  (>  whore  Uie  As3flv  wns  nia/da> 

O.  TMq9lea«<>ra   ^      Birmin-l.am.  it  is  an  A>.chnr. 

From  every  article  sent  to  be  assayed  a  portion  of  the 
metal  is  scraped  off,  to  enable  the  Master  to  test  the  quality  of 
the  gold  or  silver  of  which  Buch  articles  are  madie.  The 
sorapings  are  technically  called  the  dieL  And  here  mast  be 
noticed  a  peculiarity  belonging  to  the  offices  at  Birminyhaiti 
And  Sheffield,  which  should  give  to  their  aasays  a  higher  value 
than  those  of  any  otln^-  office.  Tlio  assays  made  at  these  tAvo 
offices  are  tested  every  year  by  the  Ma^iter  of  the  Mint,  and  if 
any  of  them  are  lower  than  the  standard  the  Assay  Master  is 
liable  to  a  penalty  of  £200,  and  is  rendered  incapable  of  acting 
again  as  an  aseajer  at  that  office.'*'  In  order  to  provide  the 
means  for  this  trial  snch  of  the  scrapings  as  are  not  naed  hj 
the  Assay  Master  for  his  assays  are  car^lly  kept,  each  manu- 
facturer's distinct  by  themselves ;  and  in  the  different  standards 
from  those  which  represent  other  manufacturers,  cx<'<^]>t  in 
those  few  cnsps  in  which  a  very  small  quantity  is  rt'ceivi  d 
from  any  maker,  these  exceptional  instances  form  one  paicel 
by  themselves.  And  thus  carefully  preserved,  under  strict 
regulations  hy  the  Wardens  and  Assaj  Masters,  the  diet  is  at 
least  once  a  year  sent  to  her  Majesty's  Mint,  where,  with 
formalities  similar  to  those  for  the  trial  of  the  coinage,  it  is 
tested  bv  the  Master  of  the  Mint.  And  Litherto,  to  the  honour 
of  the  Assay  Masters  of  Birmingham,  their  work  has  passed 
through  the  ordeal  without  any  sliortcomincrs. 

The  diet,  after  undergoing  the  trial  at  the  Mint,  is  returned 
to  the  Assay  Office^  and  is  sold.  The  money  so  produced 
goes  with  the  fees  received  for  marking  the  ^oods  to  form  the 
fund  oat  of  which  the  expenses  of  the  establidiment,  and  of 
the  prosecutions  of  offenders,  are  defrayed.  Any  surplus  of 
income  at  Birmingham  is  invested  in  consols,  and  the  statute 
requires  that  when  it  reaches  £3,000  the  charges  fur  marking 
shall  be  lowered  until  it  is  reduced  to  £1,000,  when  the  higher 
charges  may  be  resumed. 

•  The  uthcr  provinciAl  f>ltiro«  are  liaWo  t-o  the  sjime  onleal  if  rennired  by  the  Lord 
Ohanco'.lnr  ;  liiit  iii  practice,  tho  mI.huIi"  roliiiintr  to  it  in  a  (le«id  letter.  Hirmiag'n^ii  1»  tho 
only  ofllcc  whoae  8pl'^^*'x^^       t^o*  testod  i  atui  tliat  and  Shiri&eld  th»  aaXf  ofllcaa 
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Tlie  artides  which  ihe  kw  requires  to  be  assajed  'are 

marked^  and  all  those  which  are  made  of  gold  or  silver^  exo^t 
watch  cases,  ring^,  not  being  wedding  or  mourning  rings,  and 
certain  small  thiTiL'"^  which  were  deemed  by  tlio  Legislature 
to  be  too  small  to  receive  the  marks  without  damage.  And  all 
articles  so  required  to  be  assayed  are  liable  to  the  payment  of 
a  duty.  This  duty  the  Ansay  Office  authorities  are  required 
to  coUect.  The  imposition  of  a  duty  is  mach  later  than  the 
mstitntion  of  Assay  Offices.  In  the  year  1800,  the  first  statute 
relating  to  the  assaying  and  marking  of  gold  and  silwr  wares 
was  passed,  aud  antecedently  to  that  statute  the  London 
GoldsmUhs'  Company  had  such  an  office,  and  the  first  duty 
was  imposed  in  the  year  1720. 

There  are  seven  Assay  Offices  iu  Engluiul,  two  in  Scotland, 
and  one  iu  Ireland,  lliose  in  England  are  at  Londou^  Bir- 
tniliffham,  .Chester,  Exeter,  Newcastle*on-Tyne^  Sheffield,  and 
Ton.  Formerly  there  were  offices  at  Bristol,  Ooventiy, 
limcoln,  Norwich,  and  Salisbury. 

The  Assay  Office  in  Birmingham  was  established  in  1773. 
Previonslv  to  that  timp  all  ^old  and  silver  goods  made  in 
Birmmgham  had  to  be  sent  either  to  London  or  Chester  to  be 
assayed  and  marked.  The  Act  of  Parliament  establishing  the 
office  was  the  result  of  petitions  from  manufacturers  in  Sheffield 
and  Birmingham.  The  petition  from  Sheffield  set  forth  that  a 
manufacture  had  of  late  years  begun  within  the  town  and 
neighbonrhood,  and  that  much  inconvenience  was  occasioned 
by  having  to  send  the  goods  to  London  to  be  assayed  and 
marked.  Tliis  petition  was  presented  on  iRt  February,  177'?. 
On  the  following  day,  a  petition  was  presented  to  the  House 
of  Commons  from  Matthew  Boulton,  on  behalf  of  himself  and 
the  rest  of  the  manufacturers  of  silver  wares  in  Birnimghum, 
In  the  petition,  after  noticing  the  petition  from  Sheffield,  it  is 
stated  that  the  petitioners,  and  several  others,  were  engaged  in 
a  manufacture  of  wrought  silver  plate  of  different  kinds  at  the 
town  of  Birmingham,  which  might  be  considerably  extended 
and  improved,  in  case  an  Assay  Office  was  established  in  the 
town ;  but  that  the  inconvenience  they  laboured  under  in 
sending  their  goods  to  Chester,  being  upwards  of  70  miles 
distant  from  Birmingham,  and  the  nearest  town  where  any 
office  for  assaying  plate  was  established,  was  attended  with  an 
•ezpensOj  hazard,  and  delay  greatly  prejudicial  to  the  manu- 
facture,  and  obstructing  all  such  improvements  as  might 
otherwise  extend  the  sale  thereof,  both  at  home  and  in  foreign 
parts.    And  the  petitioners  prayed  that  if,  upon  examination. 
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it  should  be  thought  expedient  to  establish  an  Assay  Office  at 
Sheffield,  tho  like  provi>;ion  inio^bt  be  made  for  tlic  town  of 
Birrainufhain,  which  wa.i  exactly  ii)  the  same  L-ire-uinstances. 
Tho  applicutiou  thus  made  wa8  .strenuously  opposed  by  tho 
Goldsmiths^  Company,  of  Loudon.  Petitions  from  that  body, 
and  also  by  certain  individual  goldsmiths  and  silversmiths  in 
London,  were  presented,  objecting  to  the  establishnjent  of 
Assay  Offices  at  Birmingham  and  Sheffield;  and  so  earnest 
was  the  opposition,  that  the  Company  appeared  by  Coiins^li 
not  only  iH'fori' the  ComriiiltrL',  hut  also,  which  was  unusual, 
at  the  Bar  of  the  House  on  the  liriiiprincf  up  of  the  report. 

Their  grounds  of  opposition  were,  that  the  then  existing 
country  Assay  Offices  (namely),  those  at  Exeter^  Chester^  and 
Kewcastle-on-Tyne,  were  not  well  condacted,  and  that  sereral 
persons  in  Birmingham  and  Sheffield  had,  "  of  late  years^  not 
only  plated  or  covered  with  silver,  many  wares  and  manu- 
factures made  of  base  niotal ;  but  some  of  them  had  even 
marked  the  ^anie  with  marks  resemViliiijL^  liiose  a))poiiited  for 
real  silver  plat^;"  and  that  liirniinghani  and  JSheiheld  were  not 
corporate  towns,  and  had  not  a  company  of  goldsmiths,  and 
that  there  were  very  few  real  goldsmiths  or  silversmiths  in 
either  of  those  towns. 

Li  support  of  these  allegations,  several  witnesses  were 
examined;  but  they  failed  in  convincing  the  Committee  that 
the  opposition  ought  to  prevail.  For  our  present  purpose,  it 
may  be  interestiniJf  to  notice,  as  an  e\  ideiire  of  the  state  of  the 
trade  in  Birmingham  in  177o,  the  i'ollowing : — It  appeared 
from  the  liOndon  evidence,  that  five  persons  from  Birmingham 
had  entered  their  marks  at  Goldsmiths^  Hall  Assay  Office; 
but,  in  the  report  of  another  Parliamentary  Committee  in  the 
same  year,  the  following  names  are  found  as  entered  at  l(i, 
TiOiifloii  Hall  r—'Jlinmns  Carter,  ]ilate  worker,  Kdmund-street; 
'J'hos.  Carter,  smallworker,  Kdniund-street  ;  Px  iijauiin  Cooper, 
smalUvorker;  Kobert  Fox,  spoon  maker;  John  Giuiblett  and 
William  Vale,  watch-case  makers;  Edward  Gratrix,  buckle 
maker;  Mark  Hobner,  gold  worker;  James  Jackson,  small- 
worker  ;  Daniel  Palmer,  buckle  maker  ;  Reuben  Parker, 
watch-case  maker;  John  Smith,  smallworker;  John  Turner 
plate  worker;  and  James  WriL-lit,  plate  worker.  It  is  also 
intei-i  >t aig  to  remark  that  another  pari  ^A'  the  same  ri'turn 
from  the  Lunduu  (jiuld.^milhs'  Company  shows  that,  although 
during  the  preceding  year,  a  quantity  of  more  lliau  live  pounds 
weight  of  gold  work,  and  upwards  of  a  thousand  pounds 
woight  of  suvor  work  bcloii^^ing  to  147  London  manu&cturers 
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had  been  broken  hj  the  Assay  Masters,  as  not  being  of  proper 
standard,  there  was  not  a  single  instance  of  bad  work  from 

Birmingham. 

In  support  of  llio  liirmintji^hnm  petition  only  one  witness 
was  called,  Mr.  iSamuel  li;irbit,  lie  spoke  t*>  the  kind  of  work 
done  by  ^^r.  Mattliew  Jioultoii.  >Ie  Raid  the  articles  inude  by 
him  were  tureens,  epergues,  caudlesstiuks,  vases,  coffee  pots, 
and  many  ornamental  utensils  as  well  solid  silver  as  plated, 
both  for  London  and  the  country  market :  that  Mr.  Bonlton 
began  the  manafacture  of  Hil7e^  plate  about  )7i)t3 ;  iliere  were 
about  forty  other  mnnufacturers  of  plate  in  Birmingham,  who 
had  licenses.  Mr.  Houltnn  sent  plate  to  Chester  to  be  a.'^sayed 
and  marked,  which  oi  i  ai*ioued  delay,  unceHainty,  aud  the 
goods  were  often  damaged.  The  workmen  in  the  fire  arm»* 
trade,  an  iraport^iut  trade  in  Birniiugham,  found  it  more  con- 
venient to  get  the  ornaments  ready  manufactured  from  London, 
although  they  could  make  them  at  half  the  price  in  the  country, 
and  fi  om  the  want  of  an  Assay  OflSice,  the  manufacture  of 
buckles,  a  great  tnide  in  Birmingham,  was  checked.  In 
thi^  luisiness  above  5,000  workmen  were  employed.  The 
patterns  had  to  be  «eut  to  London,  and  the  luannfacturers 
considered  that  they  would  be  thus  discovered,  and  if  this 
inconvenieuce  were  removed  by  the  establishment  of  an  Assay 
Office  the  manufacture  of  silver  plate,  particnliirly  of  buckles^ 
would  be  greatly  increased.  He  further  states  that  Mb. 
Boulton  had  many  thousand  dies,  which  he  could  make  use  of 
in  different  parts  of  a  silver  manufactory,  but  did  not,  on 
accoimt  of  the  inconvenience  of  nfssaying,  and  that  there  were 
many  other  mamila.-turers  who  would  avail  theni>olves  of  tlio 
pi*esent  tools  in  manul'acturing  silver  plate,  if  it  were  nut  for  the 

•same  inconvenience.    The  foregoing  evidence  is  taken  from 

4he  JoumaU  ^  the  H&use  of  Commons,  where  the  report  of  Mr. 
Skipwith,  M.F.,  on  the  petitions  before  mentioned,  appears  in 

-extenso.  Contemporaneously  with,  the  enquiry  of  Mr,  Skip- 
withes  committee  an  enquiry  before  another  committee  was 
made  into  the  woi-king  of  the  Asjsny  Offices  in  London,  Kxeter, 
York,  Bristol,  (  lu  ster,  Norwi<  li,  and  Kewcastle-upon- iyue, 
before  which  coiiiuiittee  Birmingham  and  Sheffield  were  also 
charged  with  committing  frauds  in  the  manufacture  of  silver 
plate.  The  committee  printed  the  evidence  in  extenso  without 

-  comment.  This  evidence  and  that  reported  by  Mr.  Skipwith 
Ikiledto  convince  the  House  that  Birmingham  and  Sheffield 
were  unworthy  of  Assay  Offices.    On  the  l!7th  May,  1773,  an 

.Act  was  passed  authorising  thd  establishniAnt  of  Assay  Ujffioes 


Digitized  by  Google 


504 


ASaAT  OV  GOLD  IM  1824. 


for  silver  work  at  Birmingham  and  Sheffield.    To  each  office 

was  assigned  a  district  of  twenty  miles  ronnd  the  town^  and 
all  silver  wares  ma<lo  M-ithiii  rli  ir  fuoa  were  required,  under 
heavy  penalties,  to  be  assayed  niul  marked  at  the  local  Assay 
Office.  Each  office  was  placed  under  the  management  of  a 
Board  of  Guardicms,  that  at  Birmingham  was  incorporated 
under  tiiie  style  of  *'  The  Qua/rdians  of  tke  Siamdard  of  WrougJU 
PUUe  in  Birmingham."  The  provisions  of  this  Act,  in  reference 
to  the  powers  oi  the  Guardians  and  the  duties  of  dealers  and 
manufacturers  of  silver  wares,  were  similar  to  those  of  the 
12th  Georfife  IT.,  which  regulated  the  other  provincial  Assay 
Oilii  L  s,  jAiid  tho  Loudon  Goldsmiths*  Hall. 

Additional  powers  were  conferred  upon  the  Birmingham 
Assay  Office  by  a  local  Act  obtained  by  tne  Qoftrdians  in  1824. 
It  authorised  the  Ghiardians  to  assay  gold  as  well  as  silver 
wares,  extended  their  district  from  20  to  80  miles  round  the 
town,  and  empowered  the  Guardians  to  purchase  land  and 
buildings  for  their  office.  The  exclusive  right  of  assaying  gold 
and  silver  wares  made  within  the  prescribed  district  was 
abolished  in  1854.,  m  which  year  an  Act  was  passed,  chiefly 
upon  the  representations  of  the  watch  makers  in  Coventry^ 
enacting  that  workers  or  dealers  in  gold  or  silver  might  registor 
their  names  and  marks^  and  send  their  wares  to  be  assayed  at 
such  office  as  they  chose,  without  incurring  the  penalties  in 
the  former  Acts. 

In  the  same  yenr  of  1854  other  and  more  important 
changes  were  made,  i  lie  standard  of  gold  in  Entj'land,  then 
18  carats^  being  much  higher  than  that  used  in  Auu  rica  tor 
watch-cases,  the  exportation  of  watch-cases  was  greatly  im- 
peded; one-half,  at  least,  of  the  watch  movements  made 
in  Coventry  were  exported  to  the  United  States  of  North 
America  without  cases,  ftud  were  there  set  in  cases  manu&c- 
tnred  in  America. 

These  Ainerirfin -rased  watches  were  offered  for  sale  in  other 
foreign  markets  at  lower  prices  than  Ensrlish  goods  of  the  same 
appearance  could  be  made  iu  England.  And  further,  in  France 
and  Switaerland  watches  were  made  of  a  standard  lower  than 
18  carats,  and,  consequently,  English  merchants  could  not 
successfully  compete  in  the  sale  of  gold  watchee  abroad. 
These  facts  were  brought  under  the  notice  of  the  Guardians  by 
the  Coventry  watch  manufacturers,  and  by  some  of  the  leading 
merchants  and  manufacturers  in  Birmingham,  and  theGuardians 
at  once  applied  tu  Government  to  bring  in  a  bill  to  legalise 
a  lower  stttidard  for  watch-cases.    This  suggostion  created  a 
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4e8are  xm.  ihe  pai*t  of  the  jewellers  to  participate  in  the  use  of 
floeh  lower  stuidards  as  might  be  introduced.  So  long  as  the 
standard  was  so  much  above  the  (jiiality  of  gold  naed  by 
jewellers  it  was  a  matter  of  no  consequence,  but  as  it  was  about 
to  be  reduced  to  the  quality  in  use  by  them,  they  suggested  to 
tho  Guardiaus  thai  mauy  of  their  K«-><->dti  would  be  aeut  to  be 
assayed  if  they  oonld  be  exempted  from  the  payment  of  duty 
which  woold  thereby  become  payable^  and  they  requested 
the  Guardians  to  get  such  exemption  provided  for  in  the 
Government  Bill.  Both  objects  were  attained.  The  Act  of 
Parliament  before  reforred  to  empowered  tlie  Queen  to  intro- 
(biee,  by  Order  in  Council,  lower  standards  for  wrought 
(joltl,  and  also  enacted  that  gold  wares  not  then  liable  to  be 
asjsayed  and  marked  migiit,  bu  asaayed  and  marked  without 
iii^by  becoming  chargeable  with  duty. 

This  Act  passed  in  August,  1864,  and  on  the  22nd  Decem- 
'ber,  1854,  an  Order  in  Council  was  issued,  authorising  three 
adcUtioniU  standards  of  15, 12,  and  9  carats.  The  introauction 
of  the  lower  standards,  and  the  opportunity  of  having  jewellery 
goods  assayed  anci  marked,  has  had  a  remarkable  effect  upon 
the  trade.  Tho  niarks  are  80  highly  prized  by  the  public, 
that  it  has  become  a  uecossity  with  the  jewelleris  to  pass  all 
tilfiv  best  goods  through  the  Assay  Offices. 

Prsinoiidj  to  the  mtrodnction  of  the  lower  standards, 
the  greatest  quantity  of  gold  assayed  in  any  one  year,  was 
4y419  onnces,  and  this  was  an  exceptionally  large  amount. 
From  1855  to  1865  the  amount  has  increased  every  year, 
and  between  «J  one,  1864,  and  July,  1865,  it  reached  to  31,960 
ounces. 

Tho  following  figures  appear  in  a  paper  laid  before  a  Com- 
mittee of  the  House  of  Commons,  in  lo56,  by  Mr,  Westwood, 
the  Assay  Master,  in  his  mdaao^  relative  to  the  Assay  Office 
at  Birmingham 

wnoBf  or  docD  abutxd  Ain>  iiabud  at  BmnirdaAir. 


8iaii«oktodaiar. 

Not  nUi(}80ii  to  liiily* 

or.. 

(Iwt.  gra. 

ox.      dwt.  gn. 

1851 

2,1&3 

3  0 

1,149     18  15 

1852 

2,697 

1  9 

904      9  17 

1853   

3,159 

11  21 

7m      5  12 

1854 

3,288 

9  4 

1    i,t>48       2  10 

1806  

8,080 

8  14 

1    8,548     19  6 

From  the  foregoing  it  will  be  observed  that  in  1855,  the 
first  year  of  the  marking  of  goods  of  tho  lower  standards 
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without  duty,  tho  gold  waros  not  liable  to  duty  wer©  xaore  Uuui 
double  the  amount  of  tlie  lormor  years. 

The  growtli  of  the  tmdes  suudiiig  gold  and  silver  ware  to 
be  assayed  is  evidenoed  hj  the  ftct  that  up  to  1847,  one  day  in 
each  week  was  suffioiexit  for  the  assaying  and  marking:  io 
that  year  it  was  found  neci  ssary  to  open  the  ofiBce  two  daysj 
in  1854,  another  day  was  added;  and  in  1865  the  office  days 
were  extended  to  four  days  a  week,  and  the  A?!say  Master's 
duties  extend  into  tho  two  days  when  the  otiice  is  closed. 

The  number  of  assays  made  ia  difierent  years  may  be 
iuter^stiug  to  isome  of  our  readerti  :— 

KUVBEX  OP  ASSATS  VADK. 


Tmm. 

PfinM  QdL<L 

1843 

197 

1.488 

415 

2,100 

1853 

•.V20 

2,157 

621 

3.098 

3,7(5f) 

3,057 

761 

7.5Si 

1^ 

4,374 

3.480 

750 

8,554 

During  the  first  ten  years  of  the  period  covered  by  the 
foregoing  table,  tb<^  in''i*ea8e,  it  will  be  seen,  was  about  50  per 
cent.,  dnrinsr  the  second  period  ot  ten  years  it  was  considerably 
more  than  cent,  per  cent. 

mUOJC  SHOTmfO  THE  AMOUNT  OF  SiLTEB  AsSATED  7X0X  lf79  TO  1825. 


Fcr  the 

SlLT^S. 

I  T<  •  n  r- 

For  tho 

1 

For  tho 

1  SlLTBk. 

ending 

'•     \  i-iir 

MLTH. 

year 
ending 

SiLTll.  1 

eililir.L'" 

Mnh  June. 

OZ. 

1  ^Kh  June. 

OZ. 

30th  June. 

OX. 

:  3Utli  June. 

1771 

1G,983 

1787 

\  14.789 

1800 

2i<,037  ' 

1818 

78,758 

1775 

21,197 

1788 

13.531 

1801 

3/  ,5  4  3 

1814 

95,746 

1776 

34,673 

1789 

14,046 

1802 

42,754 
62,646 

1815 

100,101 

1777 

65,789 

1790 

19,250 

1803 

1816 

9n,2f»7  ' 

1778 

56,933 

1791 

21,280 

1804 

42,185 

1817 

5t),110 

1779 

61,220 

1792 

25,624 

18it5 

58,879 

1818 

81,731 

17H0 

47.415 

1 793 

26,304 

1806 

76,241  1 

1819 

96,626 

1781 

8ti,375 

17U4 

24,001 

1807 

77,968 

1820 

57,423 

1782 

21,806 

1795 

21,376 

1808 

86,653 

1821 

55.292 

1783 

19,288 

1790 

22,852 

lHi»9 

83,359 

1822 

66.324 

1784 

19.381 

1797 

22,653 

1810 

98,724  ' 

1823 

75,478 

1783 

15,282 

1798 

17,145 

1811 

105,452  ; 

1884 

1786 

13,257  J 

17.89  , 

23,826  i 

1812  1 

8«d676  i 

.  AMOUNT  Of  DUTY  COLLSCTSD. 


AMom  Off  GoLO  AHD  8WTIB  Woax.  Aauxn  wmom 
18SS  to  186S. 


'1 


,1825 
I1W6 

1^27 
(1828 
11889^ 

ISM 
1831| 
11882' 

ls.^3 

,1834 
{1835' 

1836 
,1837 
1838; 


Wciirht 

Weisfht 

of 

of 

Gold. 

1 

BOrtr. 

■  1 

ill 

01. 

*  •  » 

lll.hll 

1839 

104.811 

1840 

SS.Si  •(! 

ISH 

1.149.  106,650, 

1842 

88^ 

104.8111 

1S48 

8o8 

88,973 

IKH 

780 

97,716 

iSlo 

760 

95,420 

1846 

7''.7 

sn,662 

1817 

1,084 
1,118 

101,750 
104.7611 

1848 

1849 

1 .792 

I21,3ni 

2,0l5i  109,898 

1851 

2,016) 

90^)581 1852| 

Weight 
of 
Qold. 


OS. 

2,125 
1,997 

l.wn 
2,227 

2.112( 

2,3r,;? 

2,606 


2.476 

2,963 
3.342 
3,367 


|... 


16  5 

10  I  6 
18  120 
12  Il6 


of 
BOrmr, 


"St 


114^ 

106369! 

9n/j32 

77,977 
68.120 

69,487 
91,7ci6. 
108.740? 

82,639, 
72.045^ 
78,397 
85,774- 
77,4541 


1853 
1854 

ls,-r, 

18.>6 
1857 

1  s:)S 

18o9 
I860' 

isci 
186:2 
1868 
18*11 
1865 
...  I 


3.604i 
4,419^ 

9,17> 
11.081 
1'».924 
13,279 
17,878 

16.3971 
19,010) 

21  8:^3' 
31,960| 


10 
13 


1 

4^ 


88,279 
98,603 
81,773 
82,858 
84,91] 
73,453 
72pi85 
108,222 
78,252 
78,0521 
85,85a 

101 

99. 


9,95 1| 


Tlio  following'  table  shows  the  amount  of  Didy  collected 
at  the  Birniiugham  Assay  Otlices  froiu  ltj52  to  1804 
inclusive : — 


TBAK. 

60LD  OUTT. 

■UTBK 

DDTT. 

TOTAl. 

Wit, 

s. 

d. 

£ 

.«. 

<1. 

£ 

$.  d. 

1S.'2 

2,197 

5 

0 

2.816 

7 

7 

8.013 

12  7 

i8ja 

2.6!>  I 

12 

6 

3,652 

0 

1 

6,346 

12  7 

1854 

2.77'.> 

15 

6 

3,839 

16 

5 

6,619 

11  11 

18.^,5 

2.611 

15 

3 

2,95 1 

0 

5.568 

15  7 

1856 

3,3<>0 

12 

8 

3,»51 

10 

t 

6.813 

3  4 

1857 

3,373 

8 

7 

3,373 

1 

3 

6.746 

4  10 

1858 

3,315 

9 

7 

3,178 

12 

5 

6,524 

2  0 

18.VJ 

4,149 

7 

4.174 

12 

1 

8,324 

0  0 

1860 

4,593 

7 

'I 

l,7(U 

17 

10 

9,358 

6  4 

1H61 

4,293 

1(1 

10 

3,r,35 

5 

4 

7,928 

16  2 

1862 

4,016 

5 

10 

4,395 

2 

8 

8,411 

8  6 

1863 

5,033 

3 

9 

4,726 

12 

9 

9,759 

16  6 

1864 

5,653 

4 

3 

5,490 

0 

6 

11,143 

4  9 

It  wffl  be  obserTed  that  the  amoant  of  silrer  goods 
assayed  has  not  contmaed  to  increase.  Taking  the  British 
Association  years  the  comparison  stand.s  thus: — In  1839, 
the  weight  of  silFor  goods  was  114,5^4  ounces;  in  1849, 
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72,045  ounces ;  in  1865,  99,951  ounces.  In  the  same  period 
the  weight  of  gold  wares  had  ^adually  increased.  But  a 
comparison,  for  the  purpose  of  showing  the  extension  of  the 
manufacture  in  the  tuwn,  sliould  be  made  between  the  periods 
of  good  trude.  Sucb  comparisons  w  lW  nhow  tliat  the  raannfac- 
tnro  of  wroug'ht  silver  plate  has  not  recently  increased  ;  and 
tin's  is  to  be  accounted  for  by  tlio  fact  that  eleotro-plated  goods 
have  taken  the  place^  to  a  great  extent,  of  silver.  And  it  must 
be  bonie  m  nund  up  to  IBM  watdi*cases,  both  silver  and 
gold,  were  sent  in  laige  quantities  from  Coventry,  and  since 
that  time  they  have  not  been  sent  to  Birmingham.  This  gives 
an.  additional  significance  to  the  increased  weight  of  gold,  and 
to  a  small  extent  only  acconnts  for  a  decrease  in  silver.  It  is 
thought  necessary  by  the  Coventry  trade  to  f»i\in  for  the  watches 
the  reputation  of  being  made  in  London,  and  consequently  the 
London  mark  is  necessary  to  the  deception.  The  watch-case 
trade  has  lately  been  introduced  into  Birmingham,  adding  a 
new  trade  to  the  many  which  have  abeady  found  ihe  town  a 
convenient  and  fmitM  locality. 

To  enable  the  reader  to  compare  the  amount  of  work  done 
at  the  Birmingham  Assay  Office  with  that  of  other  Ol&ces,  we 
subjoin  a  Copy  of  a  Parliamentary  Hetom : — 


For  the  Year  ending  bth  January,  1844. 


QoldemiUis' 

Gold  17 1- 

Silver  1,6 

Duty  on  km< 

lUIit 

Atnniui 

t  jmi 

fl  fur 

Not  Aincmtii 

Halls. 

per  OS. 

per  OS. 

Stftmpod. 

Collection. 

iuto  St«mpO 

mce. 

England. 

£  a. 

d. 

£ 

S, 

d. 

£  8. 

d. 

Birmingham 

1,476 

27,495 

3,316  16 

4 

82 

18 

4 

3,216  14 

6 

98 

656 

132  4 

6i 

3 

6 

0 

128  18 

64 

279 

31,259 

2,561  IL 

9i 

64  10 

7 

8,ftl7  1 

Si 

Nowrastlo- 

ujK>Q-Tyne 

lfi5 

9,132 

825  3 

oi 

20 

12 

7 

789  10 

Sheffield  .... 

36,836 

2,762  14 

6 

69 

1 

0 

2,610  2 

7* 

York   

28 

2,080 

179  18 

U 

4 

9 

H 

175  8 

«l 

4,290 

763,343 

60,897  9 

U 

1,485 

8  10 

49,479  17  10 

Bdinbargh... 

66 

25.128 

1,988  0 

0 

48 

6 

4 

1,884  18 

8 

20 

15,116 

1,150  IG 

15 

3 

1,122  1 

H 

6,412 

911,044 

78«779  U  11 

ii,eo7 

8 

61,824  8 

6 
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For  the  Year  endiiiy  hth  Januaiy,  1848. 


Goldamitha' 


England. 

Birmingbam 

Cheater  

Exeter   

NowomIsIo  • 
upon-Tyne 
Sheffield  . 
York  


Seotland. 

Edinburgh  . 
Glasgow 


Gold  17/- 


2,115 
168 
266 

\  193 


4,788 


Totel 


65 
7 


Silver  1^6 


Datj  on  Amoojil  ]  Amount  Paid 
I  for  Oolleotkni. 


39,429 

638 
44,451 

12,523 
49^46 

860,799 

22.219 
17,689 


4,756  11 

190  8 
3,5Go  G 

1.103  15 

3,693  8 
197  U 


d. 
9 

>7  1 
„  J 

64 
4* 


08,086  6  10 


1,721  17  2 
1,332  17  81 
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CAST  AND  ELECTRO-DErOsTT  STATUARY 
IN  BRONZE  AND  COPPKB. 


Br  W.  C.  AITKEN'. 


Tbb  prodaction  of  bronse  statuary  is  an  art*  of  very  aocnetit 
origin.  It  is  alluded  to  in  Bible  story^  and  in  profane  history 
its  recordfl  are  chronicled.  The  immense  number  of  Alexander's 
statues  adorning  the  cities  winch  o\vihmI  his  sway,  were  charac- 
terised hy  nn  cnrly  writer  as  "  tlu'  mob  of  Alexander.'* 
Corinth,  alone,  boasted  of  hw  llin-c  tliousand  statuci?,  and 
exclusive  of  the  huge  Colossus,  a  siill  greaier  iiuraber  thronged 
the  squares  and  courtyards  of  Khodes.  In  later  days,  brouzc 
statnary  adorned  the  splendour  of  the  Byzantine  Emperors, 
and  later  still,  when  the  light  of  the  Crescent  paled  before  the 
brilliancy  of  the  Cross,  the  genius  of  Italy  claimed  snpremacy 
in  this  as  in  every  other  department  of  art.  In  it  worked 
Delia  T^obbia,  Sansovino,  Ycrrochio,  Cellini,  .Tolin  of  Rolo^rna, 
Michael  Augelo,  and  a  liost  of  other  ni  tists  ui  whose  hands  it 
assumed  endless  forms  of  giandcur  and  bt  auiy  j  now  a  gigantic 
statue;  How  a  sabject-fountain,  cooiaig  with  its  waters  the 
noonday  heat  of  an  Italian  city ;  now  a  pulpit,  such  as  that  in 
the  great  Church  of  St.  Peter ;  and  now  a  gateway  to  guard 
the  entrance  to  the  sanctuary.  The  doors  of  the  Baptistery  at 
Florence,  in  which  the  skill  of  T.oreir/o  Ghiberti  has  given 
expression  alike  to  his  piety,  and  the  rich  exuberance  of  his 
fancy,  remain  indeed,  among  the  noblest  mouumcnts  uf  ancient 
or  modem  art.  Every  panel  is  tilled  with  a  subject  from 
Holy  writ : — "  The  rock,  the  fountain,  the  flowing  river  with 
its  ])ebbled  bed,  the  great  sea,  the  clouds  of  heaven,  the  herb 
of  the  field,  the  fruit-tree  bearing  fruit,  the  Creeping  thing,  the 
bird,  the  )»enst,  the  man,  and  the  angels,  mingle  their  fair 
forms  on  the  hron/e  of  Ghiberti.''  Miehnol  Angelo,  himself, 
in  jyu'/inuc  on  them,  is  said  to  have  whispered,  *'  So  grand,  so 
beautiful  are  they,  that  they  are  worthy  to  be  the  gates  of 


nrOUSH  BBQRZl  8TlTtlS.  511 

heaven/'  In  Germany,  the  most  celebrated  lurtists  in  bronze, 
were  the  Viachers,  whose  fonts,  tombs,  and  shrines,  still 
adorn  many  of  the  churches  of  GrnnMiiy,  antl  particularly  that 
of  St.  Sebald,  at  Nnr('Tyihpr<r.  i  h«'  cflcljrarcd  monument, 
also,  of  the  Emperor  Maximilian  I.,  at  Innspruck,  testifies  the 
skill  of  the  artist  casters  of  the  period.  Spain  can  boast.of  the 
great  bronze  candelabrnm  at  Seville^  the  pulpits  at  Santiago^ 
and  the  colossal  "  Faith  "  surmounting  the  tower  of  the  GiraLda, 
France  can  point  to  the  tombs  of  two  bishops  at  Amiens, 
executed  in  the  r2th  century,  as  tokens  of  her  early  proficiency 
in  tho  urt.  P>;i\  nria,  within  the  l;t-r  tliii  fy  years,  has  produced 
many  noble  bruii/.u  biatucs,  as  witness  thv  one  of  Hermann, 
42  feet  high  ;  and  the  majestic  "  Bavai  lH"  that  overlooks 
Munich  from  the  Theresien  Weise,  modelled  b^'  Schwanthaler, 
but  cast  by  Stiglmaier,  50  feet  high,  and  caat  in  seven  pieces. 

Bronze  statues,  cast  by  Englishmen,  such  as  William 
Torrel,  at  an  earlier  period,  and  William  Austin,  at  a  later^^ 
were  also  not  uncommon  in  England  as  moimmental  me- 
morials. Torreg-imio  executed  the  monument  of  Henry  VII.  ; 
"Rovezzano,  tliose  of  Henry  YIII.,  and  his  wife.  Jane  Seymour, 
in  Westminster  Abbey.  For  our  first  public  statues,  we  are 
indebted  to  tho  fine  taste  of  Charles  1.,  whose  bronze  eflfigy, 
in  Charing  Gross,  was  modelled  and  ca«t  by  Le  Suenr,  of  the 
School  of  John  of  Bologna.  That  of  James  II.,  in  Whitehall 
Gardens,  is  the  work  of  Grinling  Gibbons,  the  celebrated 
■wood-carver.  With  the  Georgian  era  came  in  an  increased 
demand  for  bronze  statuary,  and  the  binrwi^js  and  Roman  toga 
reigned  for  a  period.  For  many  years  pre  vious  to  1823, 
Westmacott  had  been  the  only  caster  of  broii/.e  statuary  in 
England;  one  example  of  his  being  the  Kelson,  in  the  Bulbrinff, 
which  for  at  least  fifty  years  was  the  only  statue  of  whidi 
Birmingham  conld  boast.  In  that  year,  the  first  life-sized 
bronzed  statue  ever  produced  out  of  the  metropolis  was  cast 
in  Birmingham,  by  Sir  Edward  ThomasoTi,  at  the  Church- 
street  Works.  Tho  worthy  knight,  following  the  advice  of  the 
great  Horentine,  Benvenuto  Cellini,  who  declared  it  to  be 
"  The  dutv  of  all  men,  in  whatever  state  or  condition  of  life 
they  are  placed,  who  have  perfbrmed  pmiseworthy  actions, 
or  distinguished  themaelTCs  by  gallant  exploits,  to  be  their 
own  biographers,^'  thought  fit,  in  his  66th  year,  to  publish 
certain  details  of  his  autobiography,  nnrler  the  title,  "  Memoirs 
of  Tl  ilf-a-Century."  In  this  work,  the  history  of  the  casting 
of  the  first  statue  in  l»iriniri^Ii:nn  is  thus  given: — In  1823, 
Thomasott  caused  to  be  made  a  model,  U  feet  in  height,  of 
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George  TV.,  the  attitude  of  which  was  the  King  in  his  rohes 
of  ptfifp,  with  the  sceptre  in  his  right  hand,  and  holding  back 
the  of  his  robe  with  his  left."    V\^  to  this  time,  AN'et^tma- 

cott  wasi  the  only  caster  of  bronze  statuary^  of  a  large  size,  in 
ifae  kingdom^  and  the  process  by  which  he  cut  was  kept 
seoret* 

''The  moolda  of  my  figure  were  made  of  ft  pecnliar  mixture  of  fine  sand  and 
plaster  of  FluriS*  They  were  dried  by  many  small  stoves  all  round  the  inside  of 
the  casting  room.  The  core  was  suspended  iu  a  beantifUi  mannw  by  inna- 
merable  small  wires  called  pins,  so  that  the  copper  or  mefcAl  sboold  flow  round 
the  core  and  melt  them  when  the  metal  was  poured  in.  I  had  built  a  cast> 
house,  and  after  a  minute  examination  <^  the  moulds,  finding  them  perfectly  dry, 
the  fhmaoe  of  the  tall  chimney  wae  chained  with  a  qmntHy  of  the  purest 
refined  copper,  with  a  fraction  of  lead  and  zinc.  SnddoTily  I  rooollected  reading 
of  the  alarming  state  in  which  BenYennte  Oellini  Ibduid  himawlf  on  MMpeoting 
at  the  moment  of  the  oaating  of  his  F^raena,  at  Ftorenoe,  that  he  had  not  diaiiged 
the  furnace  with  sufficient  nu  tnl  (the  ptirn  forfininncr  of  ji  failnrt),  that  ho  was 
that  morning  laid  op  with  the  gout,*  and  that  in  the  height  of  irritation  he  seat 
round  to  his  neighbours  to  buy,  borrow,  or  beg  all  their  copper  kettles,  stewpans, 
saucepans,  Ac.  I  was  di'trrniiiu'd  that  mine  .sJioiiId  not  fail  for  want  of  thia 
precRation  t  therefore  I  had  two  tons  and  a  half  put  into  the  fomace.  Large 
beUows  were  mspended  and  mnlted  by  relays  of  men,  without  ceasing,  dtniBgr 
the  time  of  fluxion,  which  I  found  took  from  clevin  o'clock  on  the  Thursday  till 
seven  o'clock  on  the  Batorday  morning.  1  then  gavo  directions  that  the  trial 
ahonld  he  made  and  the  fhrnaoe  tapped.  Exactly  at  tiro  o'clock  on  Satnr^y, 
October  2,  1823,  this  (h'cinion  <  >f  mine  being  jjiadf  known,  many  porsojis  of  great 
respectability  requested  to  bo  present.  I  eudeavonred  to  persuade  them  froa 
it,  faaTing  heard  of  many  instnnoee  that  wUlst  the  hydrogen  gas  was  fbrmed  by 
the  hot  metal  coining'  in  contact  wiiii  thi-  datnp  r^and  (the  sand  having  ln'on 
carelessly  dried),  an  explosion  did  in  one  case  absolutely  blow  up  part  of  the 
building.  No  remonstranoe  would  do,  and  the  oaat^honse  was  completely  filled 
with  respectabh'  pcrwinfl  of  botli  scxck.  Tlio  mr-tal,  howi  vor,  ran  as  pure  an 
water,  without  accident  or  blemish.  It  took  about  four  days  to  cool,  aod  was 
ftnind  quite  perfect.  My  modeUera  had  been  alteniately  modelling  the  statne  of 
the  king  and  '  '  f  iur  Vt-nctian  hori^oa  [copii-,-*  of  thoso  which  now  stand  aliove 
the  facade  of  St.  Mark's  Church,  at  Venice,  the  work  of  I.ygippns,  a  celebrated 
Greek  sculptor,  who  lived  826  years  s.c.3,  of  their  pn>pt  r  height,  each  being 
6ft.  4in.  llaviiiL,'  nndiT?itood  that  tho  nt tempt  had  nt'vcr  bt-en  made  Itofort-,  T 
decided  to  have  them  done  after  an  idea  of  my  own.  1  therefore  obtained  a  small 
model  of  them.  I  made  np  my  mind  that  they  should  be  finished  and  mounted 
upon  the  pi  dimcnl  of  my  manufactory  on  the  same  day  that  tlio  statue  of  his 
Majesty  sliould  be  cast.  Thia  was  effected,  to  the  astuuiahmeut  of  my  towns* 
men.**— Vol.  I.,  245—248. 

Witb  this  feat,  prohalily,  woiilfl  liave  terminated  the  history 
of  bronzo  casting  la  Birmingham,  but  lor  the  spirit  and  enter- 


•  Till'  kuiKlU  '^Mv'ws  a  rorii;i7  kiilily  free  n-aduiK  of  c:«>Jliui"s  lioiutrs.  It  \va?»  not  the 
"  jrout"  \rith  which  Uo  w:i>*  (itllicicii,  init  an  ititermitliuK'  fevi  r  ;  nor  ih  iIkto  iiny  c-vi<U'iire  uf 
a  (lfticiiMu''v  of  metx!,    Ovvinj- u  workniau  a  nefrliiroiicc  the  lueuU  had  aitowetl  to 

C()  >1,  I  ttu'  '■  V  I'oaii  l^  il  ["I'vM.  r  an  1  all  my  pewter  <lUhe«,  amuuuiiaif  to  about  2i^.  " 
w»-r''  put  itt  la  reii'l'  T  ii  niorr  il  li.l  llr  dul  not.  however,  buy,  burrow,  or  bes?  his  nt'ijrb- 
li'.i'irs  C"^>per  kcttU'-.  <vi:  Thr  ■leiiri«Jijcy.  htd' i  iiiiuiLf  to  iit'nost  half  tt.  oiu-  ol'  out  n!'  the 
suitiiAhaU  boon  aTiiicipHiod  by  Ueiluii,  Who  puinlod  out  to  Duke  Ctwrno  do  MoUici  that  sucli 
aiemit  waa  prob«ble. 
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prise  of  the  Messrs.  Elkington,  who  snhseqnpntly  added  this 
to  their  other  processes  connected  with  fine  ert  manufacture. 

The  processes  involved  in  the  production  of  bron^  statuary 
^re  nuQieruos  and  iuterestiug.  iu  liiti  ci/re  ^ perdue,  or  wax 
process,  the  core  is  bnilt  up  On.*  sCraotnre  of  iron  hues,  which 
forms  tiie  skeleton  of  thyrtatue,  the  bars  following  the  curves 
of  the  extremifeaiVdf  the  figure,  human  or  eqaestrian,  the 
arms  of  the  man^  the  arched  neckj  the  legs  and  tail  of  the 
hor>=f',  <Vc.  'I'liis  slcelrtoTi  ^tnuds  on  a  platform  with  provision 
for  mtroducmg  tire  under  it,  so  as  to  allow  the  wax  used  in  the 
process  to  be  withdrawn.  It  is  then  built  up  with  n  mixture 
of  clay,  pounded  brick  or  bunit  clay,  horse-dung  and  hair, 
capable  <^  being  easily  worked  when  moist  and  very  solid 
Irnen  dry,  so  as  to  present  the  general  contour  of  the  subject^ 
but  less  than  the  proposed  statue  by  just  the  thickness  of  the 
metal  to  be  employed.  Over  all  this  is  laid  wax  to  the  same 
thickness,  on  which  the  sculptor  works  and  expresses  all  the 
detail'*.  AYJieu  the  work  is  satisfactory  from  every  })oint, 
ascending  rods  of  wax,  representino;  the  channels  V)y  which 
the  air  is  to  find  exit  on  the  metal  entering  the  mould,  are 
placed  wherever  required.  Viewed  in  this  state^  the  model 
and  its  accompaniments  strongly  suggest  the  venous  and 
arterial  system  of  the  human  body  as  shown  in  anatomical 
works,  with  the  difference  that  the  wax-rods  are  external  to 
the  body  of  the  model,  which  is  visible  through  tluMr  inter- 
vening mesliwork.  Thv.  whole  model  and  rods  are  then  painted 
over  with  fine  loam  iu  a  liquid  state.  This  speedily  dries,  and 
another  coat  is  added,  the  process  being  rejpeaLed  until  the 
crust  is  sufficiently  strong  to  sustain  a  superincumbent  mass 
of  thick  loam  plastered  on,  the  mould  thus  formed  having  a 
rough  resemblance  in  general  form  to  the  statue  to  be  cast  j 
after  which  it  is  bound  round  with  hoops  and  bars  of  iron. 
The  platform  before-mentioned,  on  which  the  model  is  built 
up,  is  either  at  the  bottom  of  a  pit.  or  stands  over  a  pit  into 
which  the  mould  can  be  lowered  betore  caisting.  This  pit, 
when  the  mould  has  arrived  at  this  stage,  is  filled  up  with  tsand 
and  bricks  to  the  level  of  the  surrounding  ground,  so  as  com- 
pletefy  to  envelope  the  mould,  the  wax-rods  projecting  to  the 
surface.  A  fire  is  then  lighted  under  the  pwtform,  and  the 
wax  forming  the  outer  coating  of  the  core,  and  exactly  repre- 
senting the  metal  to  be  cast,  melted  out.  The  mould  is  then 
gradually  heated  up  to  nearly  a  red  heat,  and  when  completely 
dry  is  in  a  condition  to  receive  the  molten  metal  from  a  rever- 
beratory  furnace  standing  on  the  surface  of  the  ground  in  close 
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proximity  to  the  mould.  Jets  are  made  for  the  introduction 
of  the  metal,  and  the  apertures  left  bj  the  melting  of  tho  wax- 
rods  afford  a  ready  meaiu  of  exit  for  the  air.  Tke  plug  of  the 
fdmaoe  is  withdrawn,  the  metal  flowing  out  enters  the  monld, 
fills  it,  and  the  statue  is  cast.  If  the  air  in  the  mould  is  not 
completely  expelled,  it  becomes  condensed,  and  presents  an 
ohstrnrtion  to  th©  metal,  a  defective  portion  in  tho  statno  being 
the  result,  as  in  the  foot  of  Cellini's  Perseus  in  the  grand 
square  at  Florence. 

The  cin  -j>rrdue  process,  assuming  the  cast  to  bo  taken  from 
an  original  model,  is  ahasardous  operation,  since,  if  the  casting 
is  defective,  the  entire  work  of  the  artist  is  lost,  as  was  the 
case  with  the  first  competitive  panel  for  the  Baptistery  gates, 
at  Florence,  cast  by  Ghiberti,  which  he  consequently  had  to 
re- model. 

By  this  process  warf  east  the  statue  of  Louis  XTTI.,  in  1699, 
the  whole  being  cast  in  one  piece,  it  is  now  usiuii  to  east 
large  works  in  several  pieces.  Thus,  for  instance,  in  an  eques- 
trian  statue;  the  body  of  the  horse,  its  neck  and  head,  its  legs 
and  tail,  and  the  body  of  the  rider,  would  all  be  separate 
castings,  afterwards  united  with  pins,  or  *' burned'*  together 
by  causing  a  stream  of  metal  to  How  over  tlie  junction  of  tlio 
pieces  in  juxtHpositii»n  until  they  are  i'w^ird  into  one.  There 
are  methods,  however,  of  eiuployiug  the  cire-i>tidiie  process 
without  losing  the  ai'tist's  work  in  case  of  accident.  A  plaster 
cast,  or  series  of  piece-moulds,  is  sometimes  taken  from  the 
model,  and  this  cast  filled  with  the  necessary  thickness  of  wax 
arranged  round  another  core.  Another  method  is  to  build 
up  the  piece-moulds  taken  from  the  original  model  round  the 
core,  ponr  in  the  wax,  remove  the  mould,  add  the  necessary 
air-ciiannel  j)ipes,  aud  proreed  as  before. 

The  cLr/f-pet'due  ^jrueess  was  the  one  employed  by  the 
Chinese  and  Japanese,  for  the  production  of  many  of  those 
peculiar  and  complicated  castings  which  figured  so  con- 
spicuously in  the  International  Exhibitions  of  1851  and 
1862. 

Anotlier  method,  however,  is  generally  practised  for 
mouldinLT  tigures  in  bronze.  A  inrKlel  is  made  in  plaster, 
and  a  piece  uiould  of  Caen  sand  iibout  1^  inch  or  2  inches 
thick  made  round  it,  the  sizes  of  the  pieces  being  deteruiiued 
by  the  shape  and  character  of  the  portions  they  copy.  These 
pieces  are  backed  with  plaster  of  Paris  to  about  a  foot  in 
thickne.ss,  with  indentations  cut  in  their  horizontal  thickness 
into  which  the  succeeding  portion  of  the  mould  fits.  Hie 
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mould  is  then  taken  to  pieces,  drierl,  ond  rebuilt  in  the  casting 
pit.  It  is  then  filled  with  core  composition  in  a  liquid  state, 
and  when  this  is  sufficientlj  hardened  again  taken  to  pieces. 
The  core  thus  obtained  is  tboroagblj  dried,  and  reduced  in 
size  by  scraping  awaj  as  mncli  of  the  material  as  would 
represent  the  thickness  of  the  metal  to  be  cast.  This  done, 
tihe  mould  is  again  built  np  over  the  core,  and  the  pit  filled,  &c., 
as  in  the  former  process.  The  statno  is  completed,  after 
its  removal  from  tIh^  Tiiould,  by  cutting  off  the  "jets?," 
removing  roughnesses  where  they  occur,  and  giving'  greater 
sharpness  to  the  details  when  necessary,  by  meauti  of  large 
chasing  tools  and  riffles.  The  ancient  Greeks  had  another 
method  of  casting,  which  depended  on  the  shrinkage  of  the 
material  of  which  the  core  was  made,  this  shrinkage  of  the  core 
from  the  monld  forming  the  space  into  which  the  metal  was 
poured. 

The  composition  of  bronze  varu'^-  very  slightly  in  fhe 
older  examples.  It  is  occasionally  formed  by  adding  a  small 
proportion  uf  lead  to  the  copper  and  tin. 

Since  the  introdaction  of  the  art  of  artistic  bronze  casting 
into  Birmingham,  the  following  statues  have  been  cast  by 
Messrs.  Elkington,  at  the  Newhall-street  Works.  1.  Sir 
Bobert  Peel,  7ft.  high,  modelled  by  Mr.  P.  HoUins,  now 
standing  at  the  top  of  New-street.  2.  General  Fere,  7ft.  6in. 
high,  sent  to  South  America.  M.  The  "  Guards*  Memorial," 
consisting  of  three  guardsmen,  9ft.,  and  a  figure  of  Victory, 
10ft.  6in.  high,  modelled  by  John  Bell,  now  standing  in  Pall 
Mall,  Loudon.  4.  Three  equestrian  statues  of  the  late  Prince 
Consort^  modelled  by  Thornycroft,  13  feet  high,  distributed  to 
Liverpool,  Halifax,  and  Wolverhampton.  5.  Lsst,  but  not  least, 
the  noble  and  chivair  ns  re  lossal  equestrian  statue  of  Lord 
Hardinge,  modelled  by  Poley.  Around  it,  in  the  square  oC 
Calcutta,  whor(»  it  stands,  the  Arab  hor.se-dealers  gather  at 
sundown,  and  cumparing  the  steed  with  their  own  desert- 
born  barbs,  jnuuounce  it  no  work  of  human  hands,  but 
those  of  the  wonder-working  genii,  while  the  natives  gazing 
up  in  reyerence,  whisper  of  the  doings  of  the  "Great 
Sshib." 

It  is  matter  of  regret  that  with  the  exception  of  a  portion  of 
the  Hardinge  group,  no  record  of  the  weights  of  these  statues 
can  be  funti^lM'd.  'ihe  body  of  the  horse  in  fhe  Hardinge 
statue  weighed  4\  tons,  a  con.^iderable  portion  of  the  metal 
being  furnished  by  gun.s  cHpiured  in  the  Affghan  war  by  him 
whose  memory  they  now  serve  to  perpetuate. 
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It  will  be  at  once  understood  that  the  production  of  a 
broTizp  statue  of  colossal  or  even  life-size  by  any  of  tliese  pro- 
cesses IS  a  work  of  great  ditficulty  and  no  little  risk.  Even 
with  every  precaution,  an  immense  force  is  exercised  on  the 
walls  of  the  furnace  by  the  molten  metal,  by  which  they  may 
be  bunt;  the  mould  may  fail  just  as  the  zi^etal  enters  it; 
oompressed  air  may  rend  the  mould  and  allow  the  metal  to 
escape;  the  metal  itself  in  running  may^  by  some  unforeseen 
event,  occasion  failuie  in  the  casting,  and  tbns  the  artist's 
labour  of  mouths  or  even  years  be  sacrificed  in  a  moment. 

iLicm-BSFosrr  btatuabt. 

But  science,  in  her  bounty,  lia.s  provided  other  means  of 
reproducing  the  sculjitor's  labours  on  his  clay  or  waxen 
model,  ill  enduring  metal,  with  a  certainty  of  success  and 
impossibilitjr  of  fiulare.  The  agent  by  which  this  reproduction 
is  effected  is  untiring  in  its  operation,  strong  now  and  for 
ever,  as  on  creation's  morn,  pervading  all  nature,  the  source 
of  light  and  heat,  heard  in  the  roll  of  the  thunder,  and  made 
\Hsiblc  in  the  lightning's  flash.  Captured  by  science  and 
chained  to  her  car,  it  has  become  docile,  obedient,  and  willing 
under  the  kindly  care  of  Philosophy.  Though  first  received  with 
suspicion  at  the  gates  of  Industry,  once  fairly  within  her 
portals,  with  a  tub  for  a  kitchen,  and  an  earthenware  tube  for 
a  parlour,  fed  on  cakes  of  zinc,  buttered  with  quicksilver,  and 
with  acid  to  drink,  it  first  showed  a  specimen  of  its  working 
powers  in  the  copy  of  a  little  coin,  but  so  thin,  f50  very  thin  ! 
With  further  encouragement  it  copied  a  basso  relievo, — a 
little  thicker; — then  it  produced  a  statuctt<\  "  Give  me  more 
elbow-room,"  it  cried ;  Increase  the  number  of  my  chambers  ! 
Give  me  more  cakes^  more  drink!  Lengthen  my  arms  of 
'  copper-wire  !  Make  my  workshop  bigger,  I  care  not  how  for 
distent.  I  will  work  from  eve  to  mora,  from  morn  to  dewy 
eve  J  I  want  no  day  of  rest !  Give  me  what  I  ask,  and  leave 
me  alone  to  work  \"  And  its  kindly  masters,* — now,  alas  !  no 
more, — gave  it  all  it  asked  and  left  it.  Weeks  and  weeks 
afterwards,  in  the  plaster  mould  left  in  its  workshop-bath  of 
coppery  blue  water,  was  found  the  metal  statue  of  a  man, 
not  a  mere  film  in  thickness,  but  stout  and  strong.  Many 
a  time  and  oft,  since  then,  has  it  done  likewise,  creating 
everlasting  images  that  shall  present  to  the  eyes  of  coming 
generations  the  features  of  men  mighty  in  battle  and  wise 


*  The  late^«Diy  and  O.  B.  Xlkington,  Eaqs. 
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in  council,  noble  benefactors^  lordlj  poets,  deep  historians, 
students  of  science,  careworn  and  sorely  hnfletted  in  life, 
who  hrtxL'  enriclied  the  world  by  inventions  that  have 
cheapened  production,  diminished  la^>our,  and  ministered 
to  the  materijil  comforts  of  all  ranks  and  conditions  of  men. 

What  is  this  power  by  which  the  statue  is  built  up^  particle 
by  particle,  as  the  bee  bnOds  up  her  cell  ?  It  is  bom  of  the 
subtle  fluid  which  pervades  the  universe.  It  is  reoogpised  bj 
Science  as  Electricity,  Magnetism,  Galvanism.  Its  name  in 
Industry  is  Electro-Metallurgy. 

The  process  is  simply  that  of  depositing  metal,  restored  to 
its  metallic  form  from  a  solution,  on  a  surface  exposed  to  the 
action  of  a  galvanic  battery — the  apparatus  being  enlarged, 
the  battery  power  increased,  the  solution-vats  widened  and 
deepened  according  to  tbe  requirements  of  the  moulds^  and  the 
quantity  of  the  solution  in  which  after  being  prepared  they 
are  immersed.  Troughs  are  now  provided  as  much  as  15ft.  in 
length,  8ft.  in  width,  and  Oft.  in  depth,  capable  of  containing 
6,680  gallons.  The  strength  of  the  solution  of  sulphate  of 
copper  is  maintained  In-  inaraenso  sheets  of  copper  suspended 
in  the  vat.  The  moulds  aro  in  plaster,  and  taken  from  the 
original  model  in  pieces  of  snch  a  shape  and  size  as  to  be 
easily  removed,  and  readily  put  together  again.  After  being 
varnished,  to  hinder  absorption  of  the  solution,,  the  interior  of 
the  mould  is  coated  with  black  lead,  which  atttacsts  the  copper 
thrown  down  from  the  solution  when  decomposed  by  the 
electric  current,  and  which,  grain  by  grain,  builds  up  the 
statue.  It  is  an  error  to  suppose  that  statues  thus  produced 
are  necessarily  thin  or  irregular  in  thickness  of  substance.  I 
have  seen  examples  of  deposited  copper  fin.  in  thickness,  and 
few  of  the  statues  I  have  examined  were  lees  than  |in.  If 
solidity  of  substance  and  purity  of  metal  can  ensure  durability, 
then  assuredly  the  copper  statuary  produced  by  ibis  process 
may  be  expected  to  be  everlasting.  That  pure  copper  resists 
the  action  of  sea-water  better  than  any  other  metal  has  been 
proved  by  its  employment  in  sheathing  for  ships.  Its 
indestructibility  by  exposure  to  the  atmosphere  is  evidenced 
by  the  preservation  of  the  statue  of  Buddha,  belonging 
apparently  to  the.  earlist  ages  of  the  Buddhist  faith,  and  con* 
sequently  nearly  2,500  years  old,  discovered  at  Sooltangunge, 
on  the  Ganges,  and  lately  presented  to  the  Birmingham  Art 
Gallery,  by  Mr.  S.  Thornton.  This  statue,  however,  is  cast 
in  unrefined  copper,  as  will  be  seen  by  the  following  analysis 
furnished  by  Daniel  Forbes,  Esq.,.F.B.S. : — 
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If  copper  thus  impare,  and  with  iron  in  its  oomposition,  will 
last  for  twenty-five  centuries,  there  seems  no  prictioal  limit  to 
the  pro>)f\"hlf>  dnrnliility  of  metal  at  once  denser  and  purer  than 
any  c^t  copper  can  possibly  be.  The  idol  itself  is  cast,  and 
filled  with  sand,  which,  in  all  probahility,  formed  its  core,  tho 
thickness  of  the  metal  being  by  no  means  so  uniform  sls  that 
of  a  deposited  itatne. 

By.  eleotro-metellurgy,  as  has  been  said,  all  risk  arising 
from  an  immense  accnmulation  of  molten  metal  is  avoide<l. 
The  action  of  the  electrical  current  is  certain  in  its  operation, 
and  with  bntteries  of  sufficient  power,  and  rnts  of  sufficient 
dimensions,  there  is  no  limit  to  the  size  of  the  object  that  can 
bo  produced.  So  far  as  tho  active  power  itself  is  concerned^ 
it  could,  with  the  same  ease,  take  an  impression  of  a  three* 
peimy  piece  or  build  up  grain  by  grain  a  oolossos  Hke  that 
which,  with  a  stretch  of  fifty  feet  from  rock  to  rodk,  bestrode 
the  harbour  month  of  Bhodes — the  Titan  of  stalnes,  one  of 
whose  thumbs  no  ordinary  mortal  could  embrace,  whose  little 
finger  exoooflod  the  dimensions  of  most  life-sized  statues,  and 
under  whose  mighty  stride  could  pass  a  vessel  in  full  sail,  haply 
guided  by  the  lamp  upheld  in  the  ontstretcheci  band,  which  tho 
mariner,  at  night,  conld  see  from  the  Egyptian  shore,  and 
bearing  homeward  to  their  citadeUed  city  a  oompanyof  Knights 
of  St.  John  from  battle  with  the  P^ynim  Infidel  onHoly  Land.* 

A  prejudice  against  statues  produced  by  electro-metallurgy 
was  at  first  created  by  snmc  examples  of  verv  Inn i red  thickness 
of  metal  having^  got  abroad,  from  an  examination  of  which  it 
was  concluded  that  the  process  could  not  accom]ilish  work  of  a 
more  substantial  character.  That  this  prejudice  has  now 
almost  entirely  disappeared  will  be  evident  from  the  following 

*  Tho  ('olojwiis  wn*  the  vriirk  (if  ChnrcM,  of  Limlus.  It  took  12  yonrs  to  pro<luco,  imd 
coRt  R  miin  (•<|uivFileiit  t^i  about  £7il,tjOil.  It  wos  Ihnnvn  down  hy  iiii  fiirthquukts  and  tlw. 
{4hodiau»,  forbv4(lcu  by  au  firnt'lo,  refiisi'd  ihe  priiircr»>il  iiid  r»f'  (in-i  k  ainl  Ktryfnian  artirvt/!  id 
restore  and  rensrcct  it.  In  tho  year  w>.">,  tho  sanicciiH  hcintr  tlion  in  iMi>s<>;«gioii  of  ihi-  ).h1!\ti<1, 
the  metal  wan  Bold  by  fiTJ  nfllrci' of  the  ("ah))h  (  nhmiin  to  tt  .U-wi.sh  im-rchaat,  wkOi  we  are 
t<.Ul,  hiiided  WHI  funiL'lr*  \\A\i  thi;  fruKinciit.H.  ;  I;  ihi  ('. .lussiih  ht^ir  '  i  \  .v  borboort  Wd  VM 
thruwn  down  by  an  earthquake,  it  most  have  fallen  into  the  M!a.~KjiiToa.J , 
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entuneration  of  works  produced  by  .Hesars.  Elkington  witliin 
the  last  fire  years : — 


Usienr. 

Abtwt. 

ft. 

tnM. 

Samuel  Oroinptoti,  the  persecur.<Hl 

inventor  of  the  Spmiimg  Jeunj. 

fX 

A  seated  fij^re 

4 

w.  Caldar  ItinliaU 

Bolton. 

u 

f; 

1 

Dublin. 

KSnlmtUMi  Memorml,  ron)pri<<mg, 

1.    Her  M.ijesty  ;i9  "  P<«0»*' 

10 

'] 

a.    The  Pnuoe  Coiuort 

Itt 

t\ 

\t 

1 

11.    lEQrope  .... 
'V.    Adia  .... 

'ft ' 

.•1 

a 

•J 

1 

^-Dorfaau 

Hyde  Fark, 
Ijondon. 

<  6.    Airioft  .... 

1 

:  >  6  Amerioft 

/ 

* 

nil        x-%   •  » 

10 

6 

Durnnm 

GnemBey. 

6 

0 

Alex.  Monro  . 

Boston. 

T  _-  a  ITjn 

6 

6 

) 

T_ii)r(l  Ho%%'o 

CSt^cial  Murraj- 

!  w.  Tlie«d  . 

{  Wellington 

iLiorf  Hopetonn  .       ,  . 

7 

0 

) 

1  College. 

Lord  Combermcro      .  , 

fi 

fi 

^'he  Friooe  Consort  . 

6 

9 

Durham 

Sir  W.  Sterenwm 

8 

6 

De  Epogrj 

Manritfns. 

The  Prinott  Conaofi  . 

6 

9 

Theed  .  « 

(For  Duchess 

Foley  . 

of  ttutheriand) 

Fsildeiit  HJP,  ... 

8 

6 

Oldham. 

]k[alcolm  Oaomocei  King  of  :)oot<- 

6 

6 

Theod  . 

BaJmoraL 

6knenl  Seaton  .... 

8 

0 

G.  G.  Adamt . 

The  Earl  of  SgUnton,  L..L.  of 

Ireland   .  • 

1,3 

6 

McDowell      .  ♦ 

Dublin. 

The  statue  lust  named  weighed  two  tonSj  and  was  thrte« 
eighths  of  an  inch  in  thickness  tlironghout. 

It  is  now  customary  to  cast  bronze  statues  in  seveml  pieces, 
and  the  pame  plan  is  observed  in  those  produced  by  electro- 
metallurgy ;  the  belts,  or  other  ornamental  projections  m 
clothing  or  armonrf  •  offering  the  means  of  effecting  the 
junctions  without  rendering  them  obtmsiTe.  After  being 
taken  from  the  mould,  the  several  parts  are  trimmed  up  and 
fitted  together,  and  the  whole  statue  is  coated  with  a  liquid 
bronze  to  give  nniformify  of  colour.  An  oxide  once  formed 
on  the  surface  decay  is  arrested,  the  density  of  the  metal 
preventing  its  penetrating  beyond  a  mere  line  in  thickness. 

On  the  whole,  judging  from  the  progress  made  vrithin  the 
last  five  years,  it  seems  highly  probable  tiiat,  in  the  prodnotioii 
of  bronze  stf^nary,  the  process  of  casting  will  m  long  be 
entirely  superseded  by  me  simpler,  safer,  and  more  oertaia 
operations  of  eleetro-metallnrgy. 


THE  ABT  OF  STAINBD  GLASS  IN  BIRMINGHAM. 


Bt  JOHN  HiBDHAH  POWSLIa 


Thk  old  Knglish  spirit  of  arcliitectural  and  decorative  art, 
after  a  trance  of  centuries,  has  now  liappily  revived,  and  is 
rapidly  recalling  itej  old  expression  to  tlie  face  of  the  countrv. 
This  great  reaction  is  felt  (o  tbe  fbrthest  oomer  of  our  islmd ; 
and  excepting,  perhaps,  that  of  the  fifteenth  oentnry,  is  with- 
out a  parallel  in  its  Art-histoirji  Of  this  movement,  the  revival 
of  stained  glass  has  become  an  important  feature,  and  the 
demand  for  coloured  windows  scorns,  from  its  urc^oucv,  ns  if 
actuated  by  a  desire  to  expiate  the  l)Iind  fury  whicli  tore  down 
the  ancient  j^'laas,  and  the  ignorant  neglect  which  left  it  to  drop 
from  its  lead-work. 

Birmingham  and  its  suburban  churclies-^St.  Martin's,  old 
St.  John's  (Deritend),  the  Chapels  of  St.  Catherine  and  the 
Friars  Minor,  Edgbaston,  Harborne,  and  Aston,  all,  without 
doubt,  were  once  partially,  if  not  entirely,  glazed  in  the 
ancient  manner ;  but  not  a  fragment  of  the  ^lass  ren  n'ris  to 
show  US  what  it  was.  All  recortl  even  of  it  has  perished, 
except  a  meagre  mention  by  our  historian  of  three  coats  of 
arms  of  the  Lords  Dudley,  Tamworth,  and  Birmingham  in  tbe 
chancel  windows  of  St.  Martin's,  and  of  some  old  armorial 
p^lass  of  the  Dudley  family,  and  a  figure  of  Sir  Walter  Arden, 
m  St.  John's,  Deritend. 

It  does  not  seem  to  ho  Icnown  whether  glass-paint  in  l-^  li  ul 
been  practised  in  Birmingham  before  1784,  but  it  is  nearly 
certain  that,  if  so,  the  art  hud  been  dead  fur  a  long  time  pre- 
Tiously.  In  that  year  Francis  Eginton  first  began  to  paint 
glass  at  Soho,  where  he  is  said  ''to  have  broucpt  his  art  to 
astonishing  perfection."  He  seems  to  have  produced  a  great 
number  of  works,  among  which  are  cited,  windows  for  St. 
Geoi*ge's  Chapel,  Windsor,  containing  the  arms  of  the  Knights 
of  the  Garter ;  for  Salisbury  and  Ijichfield  Cathedrals ;  St. 
Asaph's  and  Magdalen  College,   Oxtbrd.    In  the  last  ho 
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TdstoTod  from  an  engrayiaff,  hj  Sadeler,  a  ''Last  JadgmenV' 

by  Christofer  Swartz,  which  had  been  injured  by  a  storm  ia 
i703j  besides  painting  eight  other  windows  of  benefac  tors  in 
the  ante-rhapel.  Windows  of  his  workmanship  are  aLso  to  be 
found  in  Merton  College  Chapel,  the  palaces  of  the  Bi8ho{)s  of 
Derry  and  Armao^h  ;  Wanstead  Church,  Essex  ;  and  St. 
Mai'tin'g  Outchurch,  Loudon.  lie  also  paiuted  glass  for 
Hampton  Court,  Wardonr  and  Arundel  Castles  $  and  in 
Angnstj  1794>  Beokford  ga^e  him  a  commission  for  windows, 
amoanlang  in  value  to  £12,000,  for  Fon thill.  OrderSi  more* 
oyer,  are  said  to  have  poured  in  from  foreign  Courts ;  and 
some  of  hi'j  finpst  windows  are  reported  to  bo  at  Amsterdam. 

In  these  works  no  knowledge  whatever  is  shown  of  the 
mediaeval  principles  of  glass  painting,  or  rather  a  direct 
antagonism  is  displayed  to  ail  the  cauouii  of  ancient  art.  The 
-designs,  stretching  over  the  whole  light,  without  borderings  or 
^ometric  or  architectural  forms,  were  divided  into  a  number 
of  squares  by  an  iron  frame,  which  gives  thorn  the  appearance 
of  being  seen  through  a  portcullis,  lliey  were  made  out 
entirely  by  enamel  colour — brown  shade  and  yellow  stain  on 
a  white  base,  with  little  or  no  outline  and  few  leads.  The 
drawing  aud  tinting  of  the  draperies  and  complexions  is 
generally  soft,  dreamy,  aud  nulny;  the  composition,  colour, 
and  effect,  being  often  marlcea  hj  the  feeble  elegance  so 
common  in  pictures  of  the  style  in  which  Sir  Joshua  was 
master.  These  works,  in  fact,  are  so  many  pictorial  trans* 
parencies.  As  windows,  they  set  at  defiance  ail  the  rules  of 
art  and  every  principle  of  eonstriiction .  Still,  in  despite  of 
their  defeets,  we  are  constrained  to  feel  grateful  to  the  man 
who  was  the  pioneer  in  our  town  to  break  out  of  the  dreary 
blank  of  white  light  in  which  we  were  lost — who  did  something 
while  others  did  nothing—who  made  earnest  efforts,  believing 
in  his  craft— and  who  really  produced  large'ahd  imposing  works 
under  tremendous  difficulties. 

We  have  a  few  specimens  of  his  work  near  us.  One  is  the 
east  wliulow  of  the  south  nislo  in  the  old  ehnrch  at  Aston,  put 
up  in  memoiy  of  Letitia  JJcarden,  about  1792,  by  (  at  herino 
and  Edward  Johnstone.  For  subject  there  is  one  peach-cheeked 
damsel  being  assisted  to  rise  out  of  a  very  brown  cracked  tomb 
by  two  others  in  wings — all  done  in  enamel.  His  most  impor- 
tant woric,  however,  in  this  neighbourhood,  is  the  east  window 
of  St.  Paul's,  one  of  the  "lions  of  the  town/*  of  which  our 
historian  magniloquently  says—"  This  window  was  made  by 
that  celebrateid  artist,  ij'rancis  l!!ginton,  in  1791,  at  a  cost  of 
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400  gm'neas/'  It  presents  to  the  spectator  a  sea  of  bistro, 
with  a  few  fhigrcr  points  of  light  aii<1  streaks  of  colnnr.  Tt  is 
not  till  the  eye  lias  become  arcustonied  to  the  -nmljj,  tone, 
that  masses  of  huge  browu  limbs  are  tliscoverabie  —  then  a 
horse's  head — then  a  herculean  St.  Paul  daringly  displayed 
across  the  oentre  Kght.  Above,  the  figure  of  our  bleased  Lord 
is  seen  falling  through  a  bright  rent  in  some  verjbUMdc  cloudv* 
On  the  dexter  side  is  a  group  which  may  be  intended  to  repve* 
split  tlie  Christian  Church  sufl'erin^  under  Saul's  persecution — 
brown  liesh  in  quantities,  with  a  few  pieces  of  rich  colour.  On 
the  ?:inister  si  do  is  St,  Paul  in  an  HGrony,  supported  by  an 
ttttoudaat,  and  receiviug  his  sight  from  a  very  suu-burut 
Ananias.  Two-thirds  of  this  window  are  positively  opaque  by 
any  ordinary  light ;  and  if  the  entire  chnrch  were  filled  widk 
glass  of  the  same  character^  the  congregation  would  have  to 
grope  about  for  their  pews  at  mid-day.  Nevertheless,  there  is 
a  far  superior  tone  about  this  window  to  that  of  most  glass  of 
the  same  period.  It  is  a  bold  mikI  tri  eat  etfort.  Hgintcm  could 
have  been  no  mean  or  timid  artist,  and  must  have  beeu  well 
conversant  with  the  works  of  the  Italian  painters  of  the  ITtk 
century. 

Francis  Eginton  died  on  Lady 'day^  1805.  William  Raphael 
Eginton,  probably  son  of  Francis,  is  marked  in  the  Birming* 

ham  Directory,  of  1818,  as  glass-painter  and  staincr  to  her 
late  Roviil  Hiirhness,  the  Princess  Chnrlotte  of  Wales,  and  the 
Duke  of  Sussex,  lu  the  sauie  work  is  mentioned  H.  H. 
Peacock,  oruauieatal  glass-painter,  New-street.  Of  their  works, 
we  know  simply  nothing. 

F.  and  C.  Pemberton  come  next  in  historical  order.  They 
boldly  proclaimed  their  adherence  to  the  principle,  that  glass- 
painting  may  legitimately  attempt  all  the  effects  of  the  finest 
paintings  and  frescoes.  In  1  (U,  they  spoke  of  Eginton  as 
**  the  great  reviver  of  modern  glasjs- painting-,"  and  were,  con- 
sequently, quite  consistent  in  upholding  the  superiority  of 
smooth  glass  as  a  rule  to  the  older  and  more  uneven  material. 
It  is,  therefore,  no  matter  of.  surprise  to  find  in  their  works  the 
same  wants  of  definite  rules  as  in  figinton's,  and  the  same 
absence  of  the  jewel-like  beauty  so  conspicuous  in  the  ancient 
examples.  Their  works  have  been  chiefly  of  a  domestic 
character. 

Messrs,  Chance   Brothers   and  Co.,  whose  largo  Glass 
ork.s  are  justly  celebrated,  have  for  many  years  carried  on 
a  branch  of  painting  on  glass.   For  the  snocess  of  this  depart- 
ment, they  at  first  engaged  the  services  of  M.  Bontemps,  who 
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comimiiiioated  tome  inteFestuig  resiilts  to  tlie  chemieal  sectioii 
of  tiiQ  lAoeting  of  the  Britisli  Association  in  1849.  After  M. 
Bontemps,  Mr.  Jones  was  head  of  the  department  till  1857, 
Trlien  he  was  siiceeeded  by  Mr.  Sebastian  Evans,  wIid  had 
previously  been  associated  with  tho  Mr.  ¥.  W.  Olijjhant, 
pre.sen'.'ly  to  be  mentioned.  Dining  the  time  that  the  talent 
of  thid  artist  was  employed  on  their  works,  a  marked  change 
was  observable.  The  old  roagh  make  of  glase  wae  broagnt 
more  into  lue^  and  for  the  Exhibition  of  1 862,  a  very  im- 
portant work  was  produced  from  Mr.  Evans's  drawings,  well- 
known  as  the  Robin  Hood  Window.'^  Aithongh  its  merits 
were  uTidf^i-  tho  disa(Ivniitan*e5?  of  beini^  p]ace<l  in  a  position 
and  light  totally  niisuited  to  them,  there  was  ample  evidence 
of  the  great  advance  made  by  tliis  firm  since  the  Binninghnm 
Exhibition  of  1849,  where  their  best  work  was  the  East 
window  of  the  Cemetery  C^mvh,  Hockley.  Besides  the 
Bobin  Hood  Window,  some  smaller  lights  of  foliage  were 
eishiblted  in  1862,  which  displayed  still  more  clearly  an  ob* 
servance  of  the  old  principles.  The  material,  made  by  them- 
selves, was  brilliant,  and  the  arrangement  geometoio  and 
mosaic  in  treatment. 

Robert  Henderson  was  a  Birmingham  painter  on  glass  for 
uiauy  years.  He  started  in  Temple  Row  about  1820,  and 
removed,  later,  into  New*8treet.  His  works  are  in  enamel, 
ohaefiy  of  the  domestic  character  of  that  unhappy  time ;  sandy- 
red  borders,  strong  orange  vine-work,  in  high  relief,  with  black 
shadows.  Some,  nowever,  are  of  a  better  class;  snch  as  the  ' 
enamel  windows  nt  Castle  Bromwieh  Hall,  Mr.  Ru'^sell's,  at 
Handsworth,  and  one  of  a  heralrlir*  eharacter,  at  vMton  Towers, 
painted  for  Earl  John,  of  Shrewsbury.  He  ])aiTited  a  few 
ecclesijistical  works — a  "Carriage  of  the  Crons"  for  Bilston 
Catholic  Church,  and  some  emblems  in  Trinity  Chapel,  Bir- 
mingham.   He  died  in  1848. 

hx  1837,  Mr.  John  Hardman,  then  of  Paradise-street,  in 
this  town,  became  acquainted  with  Augustus  Welby  Pugin, 
who  had  just  aroused  tho  attention  of  Englishmen  to  the 
degraded  state  of  their  arehiteeture  and  art  by  liis  scathing 
denunciation  of  the  Pagan  Renaissance  of  the  Itjth  eentury, 
and  by  his  unmerciful  exposure  and  castigatiou  of  shams  in 
Gonstmction.  They  soon  formed  an  almost  brotherly  friend- 
ship, which  lasted  undisturbed  during  fifteen  years  of  daily 
correspondence  and  frequent  personal  converse,  until  the  fiery 
(renins  of  Pugin  wa«  so  early  consumed  in  its  own  fierce 
briUiaacy.   This  ;&iendahip  resulted  in  Mr.  Hardman's  under- 
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taking  to  dtart  metal  and  glass  works,  oA  striot  mediflsval  prin* 
ciples,  from  the  designs  nf  Mr.  Pngin.     In  the  former,  Mr. 

"Hiirdman  was  master  of  all  the  processes :  in  the  latter,  he 
required  the  assistnTico  of  some  one  skilled  in  the  practical 
mixture  of  the  yellow  and  brown  stains,  and  in  burning  in  the 
kilns.  The  two  sons  of  Kobert  Henderson  possessed*  these 
xe<]^iiiflite  qualifications^  and  the  elder  yrt»,  hetadoA,  a  fiujr 
{Munter  on  glass.  An  engagement  was  made  witii  them  and 
with  their  chief  painter,  Mr.  Hinddey,  who  had  been  with 
them  twenty-four  years.  A  muffle  was  built,  and  with  two  or 
three  boys  the  work  wns  started.  Before  this  time,  Mr.  Pugin 
had  had  many  succe^^stai  windows  made  from  his  drawings  by 
Mr.  Wailes,  of  Nowcastio,  and  Mr.  Warrington,  of  London, 
some  of  which  are  in  St.  Chad's  Cathedral  in  this  town  but  he 
was  wishfal  to  have  his  glass  ezeoaiedmore  immediatelj  and«r 
his  own  care,  and  the  direotion  of  one  whose  views  for  the  pro- 
gress of  medissval  art  were  entirelj  in  acoordanoe  with  his  own, 
and  whoso  energy  and  earnestness  promised  active  co-operation 
in  the  work,  Mr.  Pugin,  ha  vino*  undertaken  to  find  designs 
and  drawings,  built  a  cru  to  Mi-room  attached  to  his  bouse,  St. 
Aug^stine^s,  at  iiamsgatc,  and  there,  with  his  son  lijdward, 
then  a  boy  of  eleTen,  and  the  fortunate  writer  of  this  r^iort, 
who  had  just  become  his  pupil,  he  made  the  cartoons  for  his 
first  windows  at  St.  Cuthbert's  College,  Ushaw,  frequently  pro- 
ducing as  many  drawings  before  breakfast  as  would  suffice  an 
artist  of  ordinary  enern-y  for  a  whole  day's  work.  Orders  came 
in  fast,  and  it  was  necessary  to  procure  assistance.  Mr.  Francis 
W.  Oliphant,  an  artist  well  skilled  in  drawing  the  human 
figure,  and  a  iirm  believer  in  the  true  principles  of  his  art, 
whose  early  death  is  deeply  to  be  deplored^  was  accordingly 
employed,  and  frequently  went  down  to  Ramsgate  from 
London,  Still  the  orders  multiplied,  and  youths  were  sent  down 
from  Birmingham  to  be  taught  in  the  right  way.  In  the  course 
of  time  a  band  of  draughtsmen  was  thus  formed,  sufficiently 
skilled,  nfrer  the  sad  death  of  their  gi*eat  master,  to  carry  on, 
under  Mr.  iiardman's  guidance,  the  large  works  in  stained 
^  glass  which  had  been  started  on  so  small  a  scale  fifteen  years 
before. 

Mr.  Hardman  found  it  necessary  stiU  to  extend  his  works, 
and  consequently  removed  to  more  convenient  premises  in 
Newhall  Hill.  Puring  the  tw<  !ity-three  ye  ns  that  have 
elapsed,  the  processes  have  been  gradually  improved,  and  the 
number  of  works  executed  has  been  very  considerable.  With 
very  few  exceptions,  and  those  for  special  reasons,  no  works 
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Imve  been  repeated  j  but  each  one  has  been  deeiffaed  and 
carried  out  in  the  style  of  the  stonework  it  was  intended  to  lill^ 
and  with  a  careful  eye  to  the  drcamstances  of  its  situation. 

For  the  last  few  years  as  many  as  from  80  to  100  hands  have 
been  employed,  and  in  nearly  every  instance  Birmingham 
youths  have  been  taken  as  apprentices.  One  was  a  brick- 
layer's lad,  another  cleaned  an  engine,  another  made  his  first 
outlines  in  chalk— caricatures  of  his  friends,  of  course,  on  the 
eoles  of  the  sboee  be  bad  to  bnuih — a  circnmstance  wbiob  first 
drew  Mr.  Hardman's  attention  to  bis  talent.  On  the  whole, 
there  is  ample  proof  that  even  in  towns  so  intimate  with  coal 
and  iron  as  Birmingham,  so  apparently  given  up  to  a  worship 
of  material,  plenty  of  artistic  talent  is  to  be  found,  whirh  only 
requires,  as  all  ai*ts  do — the  highest  most  of  all — fosteriug  aud 
cultivating,  in  order  to  produce  good  fruit. 

A  sketch  of  the  progress  of  stained  glass  in  this  town 
would  be  incomplete  without  mention  of  the  works  of  Messrs. 
Lloyd  and  Snmmerfield^  at  Birmingham  Heath,  who  for  at 
least  thirty  years  have  made  coloured  glass  for  this  purpose 
with  gfreat  success.  They  made  the  first  glass  from  old  spe- 
cimens painted  by  Mr.  Hurdman,  and  though  Messrs.  Powell, 
of  Whitefriars,  and  Hartley,  of  Sunderland,  have  dosorvedly 
earned  so  mucli  ])niise  for  their  imitations  of  the  iuuko  aud 
tones  of  the  old  glass,  still  there  are  many  colours  made  by 
oar  townsmen  that  have  not  been  surpassed,  if  equalled. 

Altogether^  the  retrospjBct  of  the  three«and*twenty  years  is 
decidedly  encotimging.  The  true  principles  of  the  old  ait 
have  been  trinmpuMitly  re-established  on  the  ruins  of  the 
picture-making  proress ;  tlx^  ron-jrh  glass  has  triumphed  over 
the  smooth — pot-metai  over  enamel — mosaic  treatment  over 
shadowed  relief— artistic  conventionalism  over  mechanical 
imitation  of  nature — symbolisation  over  material  representa- 
tion. We  may  be  well  pardoned  for  being  jubilant  over  so 
important  a  victory,  won,  not  by  superiority  of  artistic  talent, 
but  by  the  mere  fact  that  an  observance  of  the  true  ami 
constructive  principle  of  the  art  has  been  once  more  recognised 
as  the  one  condition  of  excellence. 
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Among  tlie  many  causes  which  determine  the  settlement  or 
the  extermination  of  particular  trades  in  particular  localities, 
religious  persecution  is  by  no  means  the  least  important. 
The  ribbon  trade  at  CoTentry  is  deeply  indebted  to  tbe  reloca- 
tion of  the  Edict  of  Nantes  in  1 G89,  and  the  glass  manu- 
facturers of  the  Birmingham  district  owe  their  establishment 
to  a  colony  of  HnncrnrinTis  and  Lorrainese,  driven  from  their 
country  during  the  religious  wars  of  the  16tli  century — in 
all  probability  while  Edward  VI.  was  on  the  throne  of  England, 
and  the  French  Ueury  11.  was  fighting  the  battles  of  Taul  IV. 
against  his  most  Catholic  son,  Philip  II.  of  Spain.  At  all 
events,  as  early  as  1557^  it  appears  that  Thomas  and  Balthazar 
Hennezel,  together  with  other  relatives,  of  the  names  of  Tytfceiy 
and  Tyzak,  had  commenced  the  manufactnre  of  glass  at 
Stourbridge,*  while  other??  of  the  same  family  had  settled 
themselves  at  Newcai^tle-njMin-Tvne ;  the  inducement  in  both 
cases  probably  being  the  abundant  supply  of  fire-clay,  admirably 
adapted  for  glass  pots^  and  of  mineral  fuel,  at  that  time 
beginning  to  be  regular!)  employed  in  manufactnre.  At  both 
places  they  appear  to  have  esteblished  and  maintained  for 
many  years  a  monopoly  of  the  trade,  and  their  descendants, 
the  Ensells,  of  Stourbridge,  enjoyed  a  hig-h  reputation  aa 
flint-glass  mantifacturers  until  a  recent  period ;  rmo  of  them, 
Mr.  George  En  sell,  of  Steelhouse-lane,  in  this  town,  being 
still  connected  with  the  business.  In  Birmingham  itself,  the 
flint-glass  manu&cture  haa  not  been  established  more  than 


•  Jn  Nash's  **Hl*toty  of  WorcesteniWr©"  we  find  the  following  reroarko :— "  Broatl 
e\AM  has  been  made  bvro  (Stourbridge,  17W)  Tor  Beyoral  gonerationn,  over  Mucf  it  \v:us  lirst 
brouB-ht  into  England  Drom  liOrmia,  and  crjutal  glam  has  loag  been  tnade  bore,  but  the 
art  III  iniunir  and  encTavinir  U  «M  not  lotifiiBOe  bnMightfroBi  Qtimaiiy  to  ^ondaB«  mi4 
frum  Loudon  hiUier."— EstlOB. 
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about  eighty  or  ninety  yean.*  As  with  all  other  mann- 
factnrea  in  which  machinery  can  only  play  a  very  secondary 
part,  and  which  is  principally  dependent  on  individnal  aptitude^ 

skill,  and  experience,  its  progress  has  been  very  slow,  and  is 
perceptible  ratlier  in  increased  facilities  of  production  and 
general  average  iiii})rove!iieTit  in  tlie  guods  manufactured  tliuu 
in  the  superiority  of  iudividuul  examples.  In  fact,  so  far  as 
skill  in  manipulation  and  beauty  of  material  are  concerned^  the 
most  elaborate  specimens  of  modem  cut-glass  are  no  better 
than  those  of  thirty  years  ago,  although  displaying  a  marked 
advance  in  elegance  of  form  and  appropriateness  of  decoration. 

Although,  however,  the  general  system  of  manufacture  has 
remained  for  many  y(^'irs  practically  unchanged,  many  minor 
modifications  have  been  introduced  of  considerable  importance, 
and  the  fijial  abolition  of  the  duty  on  glass  in  184o  has,  by 
stimulating  production,  materially  affected  the  conditions  under 
which  the  manufacture  is  conducted. 

As  regards  material,  if  the  colour  and  brilliancy  of  the  best 
old  glass  are  seldom  surpassed  by  modem  manufacturers, 
much  has  been  done  towards  ensuring  the  certainty  of  a 
satisfactory  quality  in  the  manufactured  article  by  a  stricter 
attention  to  the  purity  of  its  constituent  elements.  The 
flints  formerly  employed,  which  gave  their  name  to  the  glass, 
were  long  ago  almost  entirely  superseded  by  sand,  from  Lynn, 
in  NorfoUc ;  Alum  Bay,  in  the  Isle  of  Wight ;  the  neighl>onT- 
hood  of  Aylesbury,  Leighton  Buzzard,  and  elsewhere.  The 
French  sand  from  Fontainebleau  was,  however,  found  to  be, 
on  the  whole,  the  best  adapted  to  the  purpose,  and  it  is  now 
almost  exclusively  employed  in  the  manufacture.  Its  price  at 
the  present  time,  delivered  in  Birmingham,  via  Gloucester,  is 
24/ G  per  ton.  llie  carbouates  and  nitrates  of  potash  and 
soda,  as  well  as  the  litharge  or  red  lead  employed  are  also  now 
prepared  with  greater  care ;  and  the  manufacturer,  if  he  is  still 
somewhat  in  the  dark  as  to  the  precise  proportions  in  which 
his  materials  should  be  mixed  to  produce  the  best  result,  can 
at  least  rely  on  their  purity  with  greater  confidence  than 
formerly.  It  is  curious,  m  tlip  ])resent  state  of  chemical 
science  with  regard  to  atomic  compounds,  that  no  two  manu- 


•  No  (fImm  seoniji  to  have  Itccu  vaaAe  ia  Binningbam  before  tli.^  \  t  wr  17So.  w  hen  iBaao 
Hawker,  who  wrui  e«tnblif»he<l  »8  a  "glasn  cutter"  tn  1777,  erected  a  ^niall  plH^s  houiie  in  a 
court  behind  hii*  nhop,  It.  EdfrbaDton-strect.  His  son  cxicndod  the  trade,  und  hiiiltthd 
work*  at  Birmingham  Henth.  now  carried  on  by  Dr.  Llo\  d  (Llovd  and  >uiu)iicrtield)  ;  and 
from  whom  Rome  fact%  m  the  nl<or«»  paper  have  he«*n  ol)tftijicfl.  Tn  179S.  Mr.  Jolmstmi  fs^d. 
Mr.  Sliakfspenre  erected  a  ^,'lass-hou-HC  in  Waliiier-lHUO,  and  tlie  ^on  of  Mr.  >haker>ivearo 
built  the  works  in  tho  Lodge-road,  known  hb  Uic  Ythtm  Worka,  and  corricd  on  br  Mn. 
W«Wk  Walsh.— KiiMOB. 
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faotnrers  should  employ  exactly   the  same  mixtares ;  and 

scarcely  loss  curious,  in  fliuse  days  of  rapid  intercommuni- 
cation, liow  widoly  the  LT^'neral  character  of  the  flint-glass 
mnnutUct  ured  vanes  in  diti'oront  localities.  Speaking^  generally, 
the  flint-glass  of  the  Birmingham  di&trict,  the  specific  gravity 
of  which  averages  not  less  tiian  3*20^  contains  a  larger  amount 
of  lead  than  that  mannfactnred  elsewhere.  At  Newcastle-on- 
Tyne,  for  instanct^^  the  proportion  in  most  cases  is  considerably 
]ess  ;  and  from  the  Bohemian  flint-glass  lead  is  almost  entirely 
absent.  This  metal,  it  would  seem,  wa.s  ftr*:t  ro<i!-ul;irly 
emphn'pd  in  the  manufacture  at  the  Savoy  Works,  uuder  tlio 
auspieos  of  the  Duke  of  Buckingham,  iu  tlie  time  uf  Charles  J. 
Dawn  to  that  time  liiut-ghjss  had  been  fused  in  open  pots 
heated  by  wood  fires ;  but  wood  had  become  too  expensive  to 
use  for  the  purpose,  and  mineral  fuel  was  substituted.  The 
smoke  of  the  coal,  however,  spoilt  the  quality  of  the  glass 
exposed  to  it  in  the  open  pots,  and  closed  pots  were  substituted. 
With  the  Hosed  pots  came  a  greater  difficulty  of  fusing  the 
glass,  and  the  consequent  necessity  of  usiutr-  a  powerful  flux. 
Lead  was  emplo^'ed,  and  not  oidy  acted  tis  a  tiux,  but  imparted 
to  the  glass  a  lustre  and  brilliancy  unknown  before,  by 
heightening  its  power  of  refracting  light.  From  that  time 
downwards  this  metal  has  formed  one  of  the  principal,  as  it 
is  one  of  the  most  cxi  nsive,  constituents  of  flint-glass  in 
this  country.  In  fact,  the  practical  question  tlienceforth  be- 
came whether  it  was  more  profitable  to  manufacture  com- 
paratively dear  goods  with  a  maximum  of  brilliancy,  or 
comparatively  cheap  goods  wilh  a  minimum  of  lead.  As  a 
general  rule  the  Stourbridge  and  Birmin|(ham  manufacturers 
have  acted  on  the  principle  of  commanding  a  high  price  by 
the  sn|M  n  1-  (quality  of  their  glass.  Almost  all  the  best  glass 
in  the  £nglish  market  is  manufactured  in  this  district, 
althon^^h  a  considerable  portion  of  it,  afterwai*ds  cut  or 
engraved  in  London,  passes  for  London-made.  At  New- 
castle, on  the  other  hand,  the  manuhicturers  generally  have 
acted  on  the  principle  of  commanding  a  market  by  the 
cheapness  of  their  goods,  Bhren  in  Birmingham  the  Newcastle 
glass  finds  an  extensive  sale.  In  London  they  have  held  a  middle 
course.  The  London  glass  is  hardly  so  brilliant  as  that  of 
Stourbridge,  but  it  contains  more  lead  than  that  of  Newcasl\t;. 
The  history  of  the  ''pressed-glass''  trade'i'  affords  a  carious 


•  ''Giiu«-piBoh«n'*arei«iiIiit«ndM*M{pu»l6tzBdeM  m  1777,  and  t!i«  naiiiw 
and  a(ldr<!8MH  of  elATWi  ^tpMT  iiDd«r  |]i«t  etaMtfintkot  in  the  mnaary  of  17eo,  tm*  only 
eiKht  in  Ui»i  of  1781— BiHTO«, 
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illustration  of  the  result  of  adopting  their  different  courses. 
The  process  of  " pressing flint  glass,  or  shaping  it  into  form 
by  means  of  a  metal  mould  and  plunger,  which  a]  |u  n  s  to  be 
an  American  iuveution,  wfvs  introduced  into  this  country  by 
Messrs.  Richardson  about  1832.  Before  long  it  was  adopted 
at  the  works  of  Mr.  Bice  Harris^  then  one  of  the  principal 
Bumingham  flint-glass  manafactureTS,  and  for  many  years  was 
carried  on  with  remarkable  success  in  the  manufacture  of 
tumblers,  di&hes,  &c.,  in  imitation  of  cut-glass.  The  invention 
was  novel.  The  materia!  was  of  tlif  sjuno  brilliant  quality  as 
cut  g-lass;  the  appearance,  to  an  ordinary  eye,  was  the  J?ame, 
and  the  price  was  greatly  lower.  A  few  years  later  the  jnocesa 
found  its  way  to  Newcastle.  The  Newcastle  glass  was  not 
quite  80  bxiUiaut«  but  it  could  be  produced  cheaper,  mainly 
because  it  contained  less  lead.  In  the  case  of  real  cnt^glassj 
wherever  the  work  is  elaborate,  the  cost  of  even  the  best 
material  bears  only  a  moderate  ratio  to  the  cost  of  ornamenta- 
tion. Tt^  the  case  of  pressed^glass,  on  the  contrary,  the  cost  of 
ornamentation  bears  but  a  comparatively  small  ratio  to  the  cost 
of  material.  J  a  the  former  labour,  in  the  latter  material,  is  the 
most  important  item  in  the  cost  of  production.  Those  who 
could  aflford  real  cut-glass  never  g^reatiT  fiivoured  the  imitation, 
and  those  who  purchased  pressed-glass  on  account  of  its 
cheapness  were  not  scrupulonslj  critical  as  to  nice  distinctions 
of  colour  and  brilliancy.  If  pressed^glass  was  to  be  purdiased 
at  all,  the  Newcnstl*'  glass  was  nearlv  good  in  quality,  quite 
as  useful,  and  perceptibly  cheaper.  The  consequence  was 
inevitaltle.  The  Newcastle  pressed-glass  business  has  steadily 
waxed,  while  the  iiirmingham  has  waned.  The  ^lauufacture 
^11  continues  an  important  one  in  the  town,  but  there  is  no 
prospect  of  its  again  being  one  in  which  Birmingham  will  hold 
more  than  a  secondary  place.  Other  circumstances  no  doubt 
have  influenced  this  result,  but  the  main  cause  at  work  has 
lioeii  nnd  is  the  comparative  cheapness  of  the  matenal  when 
lead  IS  more  sparingly  employed.  Nor  is  the  partial  loss  of 
this  particular  department  of  the  manufacture  to  be  regretted, 
either  from  an  artistic  or  a  manufacturing  point  of  view.  Fire- 
polish,  at  best,  is  an  unsatis&ctory  substitute  for  the  clear, 
even  polish  of  the  wheel,  and  the  direct  finish  of  tlie  workman's 
hand  is  always  preferable  to  the  mechanical  tameness  and 
sameness  of  the  moulded  copy  of  a  mould.  As  a  question  of* 
trade,  our  great  manufacturers,  in  the  long  mn,  will  have  no 
cause  to  complain  of  being  forced  into  denliiig  in  higher-rlnssed 
goods,  in  which  this  district  need  &ar  no  competition  but  its  own. 
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Before  leaying  this  part  of  the  Bubject  it  should  be  observed 
.that  flint-^-bi-s  f<n'  optical  pnrpnsr*.  m  wh^fh  lead  is  employed 
in  far  greater  ])r()j)<>rtioiia  than  in  ordinary  ilmt-rrlass,  is  exten- 
sively manufactured  at  Mf^sprn.  Chance  Brothers  aud  Co.'s 
Works  at  Spun  Lane,  rrobably  no  feat  in  glassmaking,  not 
dependent  on  manual  dexterity,  is  so  difficult  as  to  mannte- 
tare  a  htrge  slab  or  disc  of  really  good  optical  glass.  Unless 
there  i»  an  oreqiOwering  proportion  of  lead«  it  will  be  deficient 
in  refractive  power;  unless  it  is  homogeneous  and  free  from 
striae,  it  will  he  nseloss.  When  the  materials  are  fni^ed,  tho 
lead,  "as  tlie  ht^aviest,  lias  a  tendency  to  settle  at  the  bottom  of 
the  crucible,  and  if  allowed  lo  do  so  would  completely  destroy 
the  homogeneity  of  the  glass.  The  fused  glass  is,  therefore, 
oontinoally  stirred  until  it  has  cooled  to  a  oonsistency  snffl^ 
ciently  thick  to  prerent  the  lead  settling,  and  is  then  left  still 
in  the  crucible  to  complete  the  cooling.  When  cold,  the  era- ' 
fil)le  is  broken  awav,  and  the  result  is  a  cake  of  immenselv 
heavy  glass,  of  which  ir  is  not  yet  known  whrtlier  thp  value  iH 
to  be  calculated  in  pounds  or  pence.  After  Ijemg  re-heated 
till  it  is  about  the  couHistcncy  of  stiff  dough,  brought  to  the 
required  disc-like  shape,  and  again  cooled,  poi^tions  of  the 
sides  are  ground  and  polished,  and  its  quaiily  is  ascertained  by 
examining  it  through  a  crystal  of  tourmaline,  which  detects  at 
once  any  flaw  in  the  homogeneit^^  If  the  fiaws  am  manyi 
the  whole  process  has  sometimes  t'>  he  repeated,  or,  in  some 
cases,  the  disc  is  broken  up,  and  siudi  ])ortions  as  are  free  from 
flaws  made  up  into  smaller  discs  or  slabs.  If  there  are  very 
few  flaws,  or  only  a  single  one,  it  is  sometimes  possible  to 
re-heat  thM  glass  to  a  dough-like  consistency,  scoop  ont  the 
peccant  portion  with  an  instrument  something  like  a  cheese- 
scoop,  and  All  up  the  cavity  with  completely  homogeneona 
glass.  The  largest  discs  of  such  glass  yet  niade,  twenty -fonr 
inches  in  diameter,  were  manufactured  by  the  Messrs.  Chance 
some  year<!  ap-o  for  the  French  GoTemmeut,  which  purchased 
them  at  £1,000  each. 

Among  the  later  improvements  introduced  into  the  flint* 
glass  trade*  must  be  reckoned  the  application  of  steam  to  the 
processes  of  cutting,  gfrinding,  Ac.  It  was  first  employed 
about  twenty-five  years  ago  by  Mr.  Benson,  at  Dudley,  and  Mr. 
Povey,  at  Stourhridire.  It  is  now  nniversally  adopted  in  the 
larger  manufactories,  but  has  effected  no  importaTit  moditica- 
tions  in  the  machinery  for  the  various  processes  beyond  sup- 
plying a  new  motive  power. 

On  the  whole,  the  most  important  experiment  lately 


8ISMIM8'  riTBKAGI. 


581 


attempted  has  been  the  application  of  Siemens'  patent  furnaces 
to  the  manufacture.  Messrs.  Llo^  d  and  Summerfiold  wero  tlie 
first  to  make  trial  of  tlieso  furnaces  in  their  works  at  8prmg 
Hill,  in  1861.  Their  exatiiple  was  followed  in  18t>2,  by  Messrs. 
Chance,  at  Spon  Lane^  for  the  manufacture  of  sheet  and  crQwn 
glass,  and  a  little  later  MeBsrs.  F.  &  0.  Osier.  Under  careftd 
and  intelligent  supervision,  9uch  as  the  furnace  has  received  at 
Spring  Hill,  a  considerable  saving  of  fuel  has  been  effected, 
although  not  so  great  as  was  at  first  anticipated.  At  Spon 
Lane  the  economy  is  less  in  proportion,  as  it  has  been  found 
that  slack  or  inferior  coal  cannot  by  any  mc^ans  always  be  sub- 
stituted for  the  large  coal  employed  in  the  ordinary  furnaces. 
In  the  manufacture  of  crown  and  sheet  glass,  however,  where 
the  melting  is  condncted  in  open  pots,  the  superior  oleamess 
of  the  glass  obtained  by  this  process  is  a  powerful  consideration 
in  its  favour,  even  if  there  were  no  saving  of  fnel.  In  the  case 
of  flint-glass,  which  is  fused  in  close  pots,  and  is  consequently 
unaffecteil  hy  tlic  smoke  of  the  ordinary  fiiraacc,  this  considera- 
tion is  absent;  and  Messrs.  Osier,  finding  that  tlio  saving  uf 
fuel  and  the  j^reatcr  control  over  the  furnace  obtained,  were 
not  sufficient  to  counterbalance  the  largely-increased  cost,  the 
liability  to  get  out  of  order,  and  the  strict  supervision  necessary, 
liaye  now  for  some  time  abandoned  the  use  of  the  invention. 
On  the  whole,  the  results  of  these  trials  have  proved  that 
Siemens'  principle  is  capable  of  being  appUed  to  glass-furnaces 
with  considerable  advantage  under  certain  circumstances,  but 
further  uiodifications  and  improvements  in  the  practical 
arraogoments  appear  to  be  required  before  the  invention  can  be 
generally  adopted  with  advantage  for  ordinary  use. 

The  most  striking  improvement  in  Uie  flint-^lass  trade 
during  the  last  few  years  is  to  be  found  in  its  artistic  develop- 
miSilt.  This  improvement,  however,  is  perceptible  throughout 
the  manufacture,  and  is  not  confined  to  the  Birmingham  dis- 
trict. The  principnl  fcfitures  which  have  characterised  it  are 
the  very  general  ad<)()Ui)n  of  engraving  instead  of  cutting  as  a 
method  of  ornamentation ;  the  introduction  of  coloured  glass 
in  many  instances,  and  the  tendency  to  rely  for  effect  rather 
on  the  beauty  of  form  produced  by  the  blower,  than  on  display 
of  merely  manipulative  skill  on  the  part  of  the  decorator. 
Engraving  on  glas^,  though  it  has  only  become  common  of  late 
years,  is  an  art  of  considerable  antiquity  in  the  district,  having 
been  successfully  proscrn ted  at  Stourbridge  as  early  as  IGGU 
in  the  hands  of  a  fi>reig^n  artist  named  Schinner.  Among 
modem  methods  of  cheap  ornamentation  should  be  mentioned 


632 


VUHBXB  OF  GLASS  FUBVACI8. 


iliat  of  etcliing  patterns  hy  means  of  hydrofluoric  acid,  emplo\'ecl 
for  embossing  window  glass  long  before  it  was  applied  to  flint- 
glass. 

The  repeal  of  the  glass  duty  in  1^  15  j)rodnciMl,  for  a  time, 
a  considerable  increase  in  rho  number  of  the  smaller  liint-fjlass 
houses,  known  in  the  trade  by  tho  name  of  "cribs;"  but  a 
decrease  bas  since  taken  plaeo,*  and  tho  general  tendency 
appears  to  be  the  concentration  of  tlie  business  in  the  bands  of 
a  few  largo  manufacturers.  In  Birmingham  there  are  at  the 
profOTit  time  ^seventeen  furnaces  of  the  larger  sort  in  active 
operation,  tho  annual  produce  of  which  may  be  taken  in  lonnd 
numbers  at  five  million  pounds  wei^jht  of  glass.  At  Stourbridge 
there  are  twelve  furuaccs,  yielding  about  three  million  and  a 
balf.  In  1688  there  were  twenty-eight  houses  in  operation  at 
Stonrbridffe,  and  seventeen  in  the  time  of  William  III. ;  but  the 
amount  or  ^lass  pioduced  has  not  probably  fluctuated  so  greatly 
as  the  number  of  furnaces.  In  all,  the  mnTinfactnrc  at  both 
plac(*s  nffbrds  direct  employment  for  nbnnt  l,r)(M)  woikpLdplo,  of 
whom  about  900  are  employed  in  Hiruiingham  alone.  iJe-ides 
these,  there  are  about  700  cutters  and  embossers  in  Ibrmiiig- 
ham,  Stourbridge,  and  Dudley ;  about  lifty  eugravers,  and  the 
tiame  number  of  etchers,  gilders,  stainers,  and  painters. 

3o8ides  the  ordinary  descriptions  of  flint-glass,  colonred 
glass  of  all  kinds,  both  potmetal  and  flashed,  is  manufactured 
at  Messrs.  Lloyd  and  8ummerfields,  for  railway  and  ship 
signal  lenses,  stained  glass  windows,  various  optical  jmrposes, 
&c.,  &c.,  as  well  us  fur  table  and  onuimental  glass  ai  iu  les. 

One  speciality  of  the  Birmingham  glass  trade,  though  of  no 
importance  as  a  manufacture,  employing  as  it  does  not  more 
than  sixteen  workpeople,  deserves  mention  as  a  curiosity, 
lliis  is  the  manufactni-i  of  glass  eyes  for  dolls,  dummies,  wax- 
work figures,  stuffed  l  irds  and  ltrast>,  tVi .,  Ac.  The  principal 
manufarturer  is  Mr.  Charles  I'ache,  of  Lower  Hurst-street, 
whoso  artificial  hnnian  eyes  for  the  use  of  those  who  may  have 
lost  one  of  their  natural  ones,  arc  now  the  only  articles  of  the 
kind  made  in  this  country,  and  are  at  once  better  and  cheaper 
than  those  of  French  manufacture.  This  singular  branch  of 
commerce  is  of  very  recent  date  in  Birmingham.  It  was  sug-* 
gested  to  Mr.  Pache  by  the  sight  of  some  French  artificial  eyes 
in  the  Hyde  Park  Exhibition  of  1851,  and  some  years  were 
ppont  in  making  expei'iments  brforo  he  was  able  to  imitate  and 
snrpass  tli*'tn.  'Hie  ordinary  L-'lass  eyes  for  stulfed  animals 
have  l>eon  made  in  JJiruiiugham  lor  juany  years.  Tho  business 
was  once  of  sufiicient  importaiico  to  induce  the  Messrs. 
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Osier  to  attempt  it,  but  it  failed  in  their  bands  owing  to  iiieir 

imacquaintance  with  the  special  secrets  of  the  trade.  The  pro- 
cesses, however,  are  singalarlj  simple,  though  in  tome 
instnrircs  roriiiirinq"  pront  mMiiipulative  skill.  The  worlcman  is 
provided  with  a  iiumbor  of  thin  glass  rods  of  the  colours 
required.  Heating  the  end  of  one  of  them  by  means  of  a  blow- 
pipe, be  "  gathers  "  from  it  sufficient  for  bis  purpose  on  the  end 
of  a  wire.  This  first  gathering  is  generally  of  white  or  colour* 
less  glass,  to  foim  the  white  of  the  eye*  He  then  takes  the  rod 
required  to  form  the  iris,  and  "gathers"  From  it  on  to  the 
white ;  and  lastly,  a  little  spot  from  a  black  rod  is  added  to  form 
the  pupil.  During*'  tho  process,  rlio  "  rrntherinir  "  on  the  end 
of  the  wire  is  rotated  in  the  iiaiiu'  of  the  blow-pi}io,  and  occa- 
sionally pressed  ni^ninst  a  Fraooth  smfnee  to  obtain  perfect 
evenness  of  outline.  In  spite  of  the  skill  retpiired  in  the 
nuinafactnre,  and  a  considerablo  demand  for  the  article,  glass 
eyes  are  now  gi  eatly  reduced  in  miee,  and  the  rate  of  wages 
of  the  few  workpeople^  half  of  whom  are  apprentices^  is  yery 
low. 


OPTICAL  AND  MATHEMATICAL  INSTRUMENTS. 

[ALTHoroii  not  one  of  the  i[rronf  trades  of  Birmingham,  optical, 
mathematical  instruinent^,  and  spectacles  especially,  have  for 
many  years  been  mannt'actured  here  to  a  very  considerablo 
extent.  Mr.  Kobert  Field,  whose  Students'  Microscope  gained 
the  prize  of  the  Society  of  Arts,  and  whose  business  has  been 
established  more  than  sixty  years^  has  famished  the  Editor 
-with  most  of  tilie  following  facts  relating  to  the  above-named 
trades. 

llie  manufacture  of  spectacles  appears  among  the  Bir- 
mingham trades  as  early  as  1  7y  1,  and  was  doubtless  carried  on 
some  years  eailier.  The  gogi^le  spectacles'^  of  our  grand- 
fathers were  made  here  in  large  quantities,  and  the  patterns 
remained  unchanged  till  abont  fifty  years  ago.  Even  as  late 
as  1820,  hampers  of  spectacles  were  sent  away  from  Dudley 
Street,  like  packages  of  nails  or  chains,  to  be  distributed 
throughout  the  country.  The  frames  were  large,  thick,  and 
clumsy^  mostly  of  some  sort  of  white  metal,  yaiying  according 


KAuemiBoons  im)  subiosoofis. 


to  price.  Mr.  Lancaster  and  Mr.  Godfrey  were  tlie  first 
improvers,  and  as  soon  as  steel  wire  became  adapted  for  spec- 
tacles, a  lighter  and  more  elegant  article  was  produced.  At 
pi'esezit  there  ai*e  at  lea£»t  ten  mauufacLLu  ers  eug^^od  in  making 
speotaoleBy  and  about  200  liands  are  employe^  BirmiTtgham 
being  the  cluef  seat  of  the  trade.  Barometers  and  thermo- 
meters were  firat  made  in  Birmingham  at  the  close  of  the  last 
century,  and  the  manufacture  took  a  very  primitive  form.  An 
Italian,  named  Carlotti,  and  an  Englishman,  named  George 
Western,  used  to  make  a  few  frames,  and,  providinn"  them- 
selves with  the  necessary  materials,  visit  the  neigh bourmg 
towns,  and  make  up  the  instruments  as  required.  Ihe  manu- 
&ctmre  is  now  earned  on  to  a  hirge  extent^  and  Birmingham 
produces  more  barometers  and  thermometers  than  anj  place 
except  London. 

About  1 80S,  Mr.  Philip  Carpenter,  the  founder  of  the  firm 
of  Carpenter  and  Wcstley,  commenced  business  in  Bii-mfTiL'hara 
in  a  more  systematic  manner  than  had  been  kauwa  Ixlore. 
Achromatic  lenses  had  raised  telescopes  from  mere  toys  to 
philosophi(»l  instroments,  and  Mr.  Carpenter  soon  estabbshod 
a  large  trade,  and  supplied  even  Dollond  himself  with  large 
numbers  of  telescopes  bearing  his  famous  name.  In  1818, 
Sir  David  Brewster  invented  the  kaleidoscope,  and  Mr. 
Carpenter,  being  the  sole  maker,  sent  out  large  quantities  for 
several  years,  till  the  cheap  Nuremberg  kaleidoscopes  were 
introduced.  In  1820,  Mr.  Carpenter  made  the  iiist  solar 
microscope,  which  he  took  to  London,  and  exhibited  as  the 
Oreat  Hiorocosm,"  and  excited  a  g^reat  furore  by  its  novelty 
and  power.  Sir  David  Brewster's  stereoscope  was  first  made  for 
sale  in  Birmingham,  by  Mr.  Robert  Field,  who  succeeded  to 
the  business  when  Mr.  Carpenter  reraoved  to  London.  The 
prize  of  the  Society  of  Arts  awarded  to  the  present  Mr.  Field, 
some  fewyeai's  ago,  in  an  open  competition,  is  another  exainplo 
that  for  excellence  as  well  as  cheapness,  a  high  class  of  instru- 
ments can  still  be  produced  in  oar  town. 

Mathematical  instruments — the  compasses,  pens,  8ectors,&c. 
— ^haye  long  been  made  in  Birmingham  in  large  quantities, 
but  the  manufacture  of  the  commonest  sorts  has  been  much 
affected  by  the  importation  of  cheap  French  and  Cevman 
goods,  which  are  sold  at  very  low  rates.  In  consequence  of 
the  inland  situation  of  Birmingham,  nautical  instruments  are 
not  produced  to  anv  great  extent. 

Machinery,  altnough  used  wherever  necessary,  is  not 
employed  to  any  great  extent;  the  chief  reqniaitos  being 
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careful  fiuish  .'iikI  delicate  skill.  Women  and  girls  are 
employed  chiefly  in  the  maiiulacture  of  spectacles,  but  as 
their  share  of  the  work  is  soon  learned,  they  marry  early,  and 
are  replaced  by  younger  girls.  The  making  of  the  light  steel 
frames,  now  popular^  and  of  the  silyer  and  gold  frames  too, 
employs  men  and  boys,  while  the  grinding  of  the  glasses  and 
the  fitting  up  of  the  spectacles  is  frequently  done  by  women 
and  girls.  Few  trades  have  advanced  as  rapidly  during^  the 
last  thirty  years,  and  although  the  workmen  do  not  earn  very 
high  wages,  their  labour  is  light  and  wt  ll  paid,  and  many  of 
them  set  up  as  *'  small  masters,"  and  carry  on  their  business 
at  their  own  homes.] — ^Editor. 


THE  REVIVED  ART  OF  ^ETAL- WORKING 
IN  THE  PRECIOUS  METALS,  BRASS  AND  IRON, 

ON  MEDIAEVAL,  OR  TRUE  I'RiNClPLES. 


Br  W.  C.  AITKBir. 


This  deportnient  of  Metallic  Indnstiy,  wliich  haa  now  readied 

a  |ironiinent  position  in  this  towD^  is  of  comparutively  rt  eat 
iutroductiou.  It  owes  its  existence,  indeed,  to  tbeentbasnasm, 
eneriT'.  '^'^^•^  persevoranrf*  of  nno  who  should  have  died 
liOTv:vt"ter/' Augustus  \\  elby  i'ugiii,  who*e  (*!inu':*i  and  un- 
seltish  efforts  to  restore  Chrirftiau  arcbiteiture  in  its  iuil 
integrity  have  now,  at  last,  received  unqualified  recognitiou. 
In  the  early  panrt  of  his  career,  he  had  succeeded  in  impressing 
on  some  few  admirers  the  imth  of  the  principle:^  he  aarocat^ 
with  regard  both  to  construction  and  style  of  architecture ;  bui 
when  commissioned  to  put  thn^p  principles  into  practice,  he 
found  himself  purmniidt  d  bv  diificulties  on  all  hands.  Not 
the  leajit  of  t  iu'-(  ilitli' ukies  aro^e  from  the  total  ubliieraiiuii 
of  all  the  old  ti  ue  principles  on  which  met^d  had  been  worked. 
Modem  methods  of  production,  readier,  cheaper,  every  waj 
more  adapted  to  meet  the  demands  of  the  present  day,  had 
been  nntversally  adopted,  and  not  a  single  specimen  was  to  b9 
procured  of  motal-woik  in  the  style,  and  of  the  character, 
required.  Stich  was  the  state  of  this  art  in  England  when. 
Pugin  first  took  iu  hand  the  great  task  of  it  -  revival. 

In  hia  journeyinga  through  the  length  and  breiultli  of  the 
United  Kingdom,  and  over  the  continent  of  Europe,  iu  pur^suit 
of  the  one  gi  eat  ob  ject  of  his  life,  he  had  studied  and  examined 
not  only  the  architectural  features  of  mediaeval  ai't,  but  every 
example  of  metal  work  a<s^xiated  with  it,  which  time,  the 
Fj>oiler,  and  the  Iconoclast  had  left,  ilodcm  gold  aud  silver 
smiths,  he  felt,  liad  ceased  to  be  arti.^ts.  The  blacksmith's 
craft,  once  hardly  lei»s  artistic  than  that  of  his  brother  ai  tificers 
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in  the  precious  motn!?,  had  now  beco^no  piirolj  mechanical. 
The  true  ch  ii  aciur  of  metal  work  had  evt  rvwlK  re  been  lost 
sij^ht  of.  The  pr*38«,  with  its  punch  aud  bctl,  li:ul  repliiced  the 
dehcately  beautiful  process  of  saw-pierciug ;  the  i^tamp  auii  die 
had  BMvped  the  province  of  the  beater- up;  chasuig  had 
dflgflnerated  into  a  mere  process  for  giving  a  mottled  appear- 
ance  to  portions  of  the  surface  of  an  object  in  metal,  appro- 
priate texture  being  alrugcther  ignored;  engraving,  carclc-sly 
cxccutt'd,  had  gone  oil"  into  the  reirion  of  P'  -  jco,  or  had  been 
siil)verted  into  the  production  ot"  iiKauin^j-losR  scrolls,  queer 
iihelis,  and  impossible  birds  ;  euameliing,  m  its  true  aeuse,  waii 
^moBt  a  lost  art,  and  where  practised  was  most  imperfectly 
eaceeated,  the  colours  being  confined  to  a  translucent  bine,  and 
the  black  intiodnced  in  mourning  rings  and  brooches;  repoiMite, 
in  its  delicacy  and  beauty,  was  only  occasionally  in  its  integrity 
practised  in  France,  where  it  was  revived  in  ]8o8.  In  brass- 
work,  the  colour,  well  as  the  r^Hcrtive  and  dni'tilo  properties 
of  the  metal,  were  all  jiartially  obliterated  in  the  bauds  of  tho 
castor.  It  was  dimuitd  by  the  acid  finish  produced  liy 
'*  dippiug^/'  and  falsified  by  the  process  of  bronzing.  Iron,  ihu 
national  metal,  worked  by  English  blacksmiths  of  old  into 
such  quaint,  graceful,  curious,  and  involved  forms,  uniting 
ornament  with  use — or  in  the  hands  of  continental  metal- 
workers, Matsys,  Peter  Vischer,  and  Nuremberg  artificers, 
forged  into  well-cover  and  i^^rille,  ornamental  donr-handie  and 
floreated  hinge,  such  as  even  yet,  decay od  with  rust  and 
broken,  startle  us  vviih  the  artistic  beauty  of  their  concep- 
tion, the  boldness,  freedom,  and  minuteness  of  executicm^ 
iron,  so  noblj  employed  of  yore,  bad  now,  for  all  ornamental 
purposes,  been  consigned  to  tlie  mere  caster  and  moulder, 
and  if  hammered  at  all  was  only  hammered  into  prosaic 
utilities. 

But  it  was  not  ei}<.ugh  to  feel  these  thiuir'^,  and  to  have 
foiiued  a  clear  coueeption  of  what  should  be  but  was  not. 
Fugin's  ideas  might  have  passed  with  him  to  the  grave,  had 
not  the  great  revivahst  been  brought  iiice  to  face  with  tho 
rcaliser — the  designer  with  the  producer.  In  18G8,  Augustus 
Welby  Pngin  was  mtroduced  to  John  Hardman,  of  Birmingham^ 
a  manufacturer  possessed  of  means  and  a  thorough  knowledge 
of  metal-working — above  all,  an  enthu^aist,  prcjwred  to  carry 
out,  in  thf  face  ef  evpry  diffifulty,  ilie  cnuceptions  of  the 
art i-t-<!t  -;'_'-ii(  r.  'I'lie  cnuuecliou  thus  caiimenced,  under  cir- 
cuuistances  alike  honourable  to  both,  rapidly  ripened  into  the 
closest  friendship,  and  terminated  only  with  the  too  early  deatb 
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of  YngOL   Such  was  tlie  beflrinning  of  the  revival  irkicb  has 

now  developed  an  important  oranch  of  industry,  and  exercised 
an  influence  on  metal -working  generally^  closely  akin  to  that 

of  the  Pre-Rapliaolite  mnvement  on  painfiTu*-.  Tt  lias  bad  tbe 
effect  of  makiiig  metal-workers  fhink,  apparently  for  tbe  first 
time  for  some  ceutiiries,  and  has  been  the  means  of  creating  a 
superior  class  of  skilled  artificers,  who  claim  for  themselves  a 
special  department  of  metallic  indnstiTy  WheroYer  metal- 
work  on  mediflBval  principles  is  now  practised,  its  origin  can  be 
traced  to  Birmingham  as  the  parent  stem,  and  a  large  pro- 
portion of  the  artisans  first  employed  in  it  by  other  firms  and 
mftTuifacturers  have  acquired  their  skill  and  learnt  tbe  serrrts 
of  their  art  at  the  works  of  John  Hardman.  It  is  honourable 
alike  to  the  adaptive  capabilities  of  Birmingham  artisans  and 
the  spirit  of  Birmingham  manufacturers,  that  this  town,  so 
often  stigmatized  as  the  centre  of  the  production  of  "  lacquered 
shams/'  should  have  been  selected  by  Pcffin  as  the  field  for 
carrying  out  his  conceptions,  and  that  under  the  g-uidance  of 

gcrtins  it  should  have  so  nobly  taken  the  lead  in  the 
product idii  of  realities. 

The  difficulties  attendant  on  the  establishment  of  a  tnide 
involving  such  a  radical  change  iu  the  modus  operandi,  and  so 
many  processes  wholly  dissimilar  from  those  then  etzisting  and 
practised,  may  be  understood  by  intelligont  pracfcicsi  men,  but 
can  hardly  be  so  by  the  uninitiated.  The  whole  revival  was  a 
series  of  experiments.  Three  centuries  of  neglect,  and  the 
loss  of  old  traditions  r>!iich  might  have  unveiled  the  secrets  of 
the  old  artists,  had  leil  the  whole  work  to  be  commenced 
afresh. 

*'  A  few  years  ago,"  says  Pagin,  in  answer  to  a  virnlent- 
attack  made  on  him  bv  a  writer  in  the  Rambler-^ 

*'  It  was  iQipossible  to  procnre  even  the  oommonest  articles  uf  chnrch  furuitui-e 
in  any  bnt  tho  most  dcbaHcd  atylo^mot  a  oanner  in  wtiod  or  stood}  and  in  metal 
work  «uch  was  tho  diftionlty  of  procnniiff  op«»rstivea.  tlmt  we  were  compelled, 
for  the  tirst  altar  lamp  ever  producod  by  as,  lu  employ  an  old  G«rmaa  workman, 
who  made  jelly-monlds  for  postry-oooks,  as  tho  oolj  one  who  understood  boating 

np  copper  to  the  olil  form"  We  were  oomppUod  simnUain'oaBly  to 

carry  on  works  iu  masonry,  carpentry,  wuod  and  stone  carving,  painted  glass, 
ciDoanBtic  tiles,  incised  brasBef,  metal  work  from  the  nuMt  pndona  to  the  nuMt 
common,  embrgidei7»  eOk-wewing,  and  brocades.'*  • 

This  necessity  for  reviving  the  old  methods  of  working 
metals,  Sic,  arose  simply  from  the  total  inadequacy  of  the  new 

metbods  to  prorluee  tbe  s-nm(»  (^flect.  It  was  only,  however, 
when  meehauical  inventions  intruded  on  the  domains  of  art 
and  tended  to  the  subversion  of  the  principles  they  were 
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mtended  to  advance,  that  Pugln  considered  i^em  objection- 
Able.    Stamping,  pressing,  die-wtirk,  and  casting  be  wonld 

not  have  rejected  or  objected  to,  simply  becan<?e  tbey  were 
modern  processes.  He  disliked  them  because  thev  were  in 
their  very  nature  opposed  to  the  true  principles  of  art, — 
because  their  application  and  operation  resulted  in  the  substi- 
tution of  monotonous  repetition  for  beautiful  variety — flatness 
for  bold  relief  with  all  its  attendant  light  and  shadow — because 
iikej  tended  to  encourage  a  cheap  and  f^se  ma^piifioenee^  and 
to  degrade  the  principles  of  ornamental  design  in  deference  to 
the  exigencies  of  a  ready-made  mannfacturc.  In  modem 
metal- work,  too,  as  opposed  to  ancient  or  mediioval,  a  constant 
confusion  of  processes  is  perceptible  in  which  the  distinctive 
character  of  the  metal  is  lost.  What  is  cast  should  have  been 
beaten,  and  what  is  beaten  should  have  been  cast.  The  old 
workers  never,  or  -very  seldom,  committed  errors  of  this  kind. 
The  fltness  of  the  metal  for  the  purpose  intended  was  one  of 
the  first  considerations ;  thus,  poi-tions  of  metalwork  to  sup. 
port  weight  perpendicularly,  such  as  columns,  Sec,  would  be 
generally  cast,  and  afterwards  engnived  or  chased.  Due  regard 
was  also  paid  to  the  value  of  the  metal  employed.  Bronze,  a 
mixture  of  copper  and  tin,  would  be  cast,  while  gold  and  silver 
would  be  beaten.  Iron,  again,  would  be  enhanced  in  value, 
not  by  casting,  as  in  the  case  of  the  minute  Berlin  ornaments, 
but  by  taking  advantage  of  its  ductile  and  fibrous  properties, 
and  the  facilities  it  presented  when  heated  for  the  operations 
of  the  hammer-man.  That  iron  was  thn?  manipnlated  as  a 
metal  fur  the  display  of  cunning  workmanship,  instead  of  being 
cast,  did  not  arise  from  ignorance  of  the  casting  process. 
Bout^ll  mentions  a  cast  iron  mouumeutal  slab  at  Barwash,  in 
Surrey,  bearing  a  cross  and  inscription  in  relief,  which  suiB- 
ciently  attests  the  skill  of  the  mediaeval  casters.  The  prefer- 
ence shown  for  hammered  iron  was  due  to  their  understanding 
the  &ct  so  eloquently  stated  by  John  Kuskin,  that— 

*' Iron  is  eminently  a  ductile  and  tenacious  substiKi;  )  ,  tenacious  abr  vt  all 
things,  ductile  more  tbjui  must.  When  jou  want  teoaciij',  therefor^  and  in« 
volved  form,  take  wrooglit  hm.  It  w  eiliiiientlj  made  Ibr  that.  Ik  is  the 
material  given  to  the  Hcul])t(jr  as  the  companion  of  marble,  with  a  ni*  j^sa^ 
from  the  lips  of  the  Earth* Mother : — '  Here's  for  rou  to  oat,  and  here's  for  /on  to 
hammer.  Hhape  this  ;  twitt  Urnib.  What  it  eolid  and  afanple,  oaire  oat ;  wliat 
is  thin  and  entangled,  li' at  <Mit.  T  I'iv.  y  n  nW  kitnJ^  of  forms  to  be  del i crl 1 1 1  d 
in — flattering  leayee  aa  well  as  fair  bodies ;  twisted  branches  aa  well  as  open 
brows.  The  leaf  and  the  hnsagih  yon  may  beat  and  drag  into  their  imoffeiy ;  the 
body  and  brow  you  shall  revk'ivntly  toucli  into  tbt-ir  imagery.  An  l  if  y.  u  chooso 
rightly  and  work  rightly,  what  jOu  do  shall  be  safe  aiierwards.  Yoor  slender 
leaves  shaU  not  bracJt  off  ia  tmoioviND,  tkoogh  thqr  maj  bo  xwMal^ 
withwifOBaHtan.*" 
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This  poetic  expression  of  the  fitness  of  ditiereut  niateaala 
for  ditiei  cnt  purposes  is  strictly  in  accordance  with  medi^jeval 
prinoiples,  as  is  the  following  acoounfc  of  the  characteristiOB  of 
Gothio  ornament ? 

"  While  other  iiyles  of  ornaiinent  (sars  the  same  aathor)  indicate  softness  and 
beauty,  and  soothe  like  the  inolody  of  swoot  masic,  tbat  of  the  Gotliic  startles  like 
a  oUuioa's  note  or  the  trumpet's  call,  for  it  had  its  origin  iQ  the  indastiy  of  the 
tribee  of  the  North,  whose  energies  were  quickened  faj  the  ooldnese  of  the 
climate,  which,  consoqaeutlj,  gives  cipresBioii  in  all  they  do,  as  opposed  to  that 
of  the  langoor  of  the  Southcni  tribes  j  and.  however  maob  of  firo  there  majr  be 
in  the  henrt  of  that  laagoar,  even  laTS  itself  may  flow  langnidly.  Activi^, 
united  with  rigitlity,  is  a  Icadin.;  cliuractcristic  of  tin-  iiic<Ii;v  s  al  wcJi-kman;  but 
the  rigidity  in  of  the  kiod  which  gives  tension  to  movcoutut  Bad  utitfheee  to 
tenataaoe — which  makes  the  li^htnin;^  foikod  raiSier  Qma  tiamA — 4he  stontfst 
oak  branch  iiiiu'iilui'  r;ii  In-f  iliaii  bi-iiiling.  It  drives  n  firinii":J><  ;ui:ilii'/mis  to  the 
long  skeleton  of  man,  united  b/  the  musolee,  or  the  lihms  of  wood  iu  the  tree. 
Gothic  onuunentatibn  ever  atuidt  oat  in  prickly  indepmdenoe  and  froety  Ihrti- 
tnde,  jutting  into  orockot,  hihI  frt'cziuLr  into  [jiuimclo  ;  hwc  ptM-niinatinf?  into  « 
Uosaom ;  there  knitting  itself  into  a  ttrandi,  altematalj ;  thorny,  b«^j,  and 
'hristYmg  I  writtied  into  efwj  ftnn  of  UMiuia  sntng^emetit  j  but  even  when 
ninst  irnu  *  All,  nvrar  lA&pud,  alwajs  qniokeetf  erring,  if  at  all,  ever  on  the  eido 
of  brasqucuess." 

The  main  principle,  in  fact,  of  iihmUjv  val  metal  work,  was 
to  construct  firmly  and  substantially  tliat  which  was  afterwards 
adorned  appropriately  and  beautifully,  keeping  ever  iu  view 
the  purpose  for  which  the  object  was  iuteudcd,  and  the  futility 
of  decoration^  except  as  subservient  to,  and  growing  out  of, 
the  constrnction. , 

When  Pugin  and  Hardman  first  attempied  to  reduce  this 
principle  to  practice  noeifortwas  made  to  start  a  manufactory, 
but  the  pcvoral  objects  wore  made  l)y  uorkinon  selected  for 
superior  skill,  taste,  adaptation,  talent,  and  ingenuity.  Tlio 
earliest  objects  produced  were  small  iu  size,  and  chiefly  of  the 
precious  metals — hauging  lamps,  candlesticks,  chalic  es,  Haguns, 
metal  mountings  for  books^  mitres,  pastoral  sta^^  &c.  On 
these  various  and  dissimilar  objects  were  lavished  much  cunning 
workmanship  on  the  part  of  the  artificer,  and  much  care  and 
attention  on  the  part  of  the  designer,  to  whose  revision  and 
scrutiny  tlicy  were  suliioricd  at  each  stage  nf  the  processes 
through  which  tlu  v  iia^setL-  \\  lu-n  of  irn]i]  or  silver,  they 
were  raised  from  thin  ])lates  of  metal  embe  llished  with  surface 
ornament  by  beating  up.  Delicate  filigree  work  was  associated 
with  beautifully  reticulated  lace-like  perforations,  produced  by 
saw-piercing — engraving,  carefully  and  painstakingly  executed, 
with  richly  lined  stones,  not  facetted  but  polished — enamels  of 
various  tints,  Avith  hnlHaut  surfaces  of  ^s^Ad  or  silver,  or  the 
contrast  of  both  produced  by  parcel  giidmg.    The  visioua  of 
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the  revivalist  were  realised  in  the  trinmpli  of  the  producer  and 
and  artisan.  It  is  no  figure  of  speech  to  say  that  these  early 
worlcB  were  indeed  lal)oars  of  love.    The  work  had  heen  done 

for  the  work's  sake.  The  revival  of  the  processes  employed  hy 
the  metal-workers  of  the  olden  time  had,  after  much  travail, 
pain,  and  sacriiice,  been  accomplished,  and  Tugin's  long- 
cherished  day-dream  had  at  last  become  a  living  reality. 

In  1845,  the  craftsmen  engaged  on  theso  experimental 
works  were  concentrated  in  a  single  establishment  in  Great 
GharleS'Street,  where  Messrs.  John  Hardman  and  Go.  thence- 
forth carried  on  business  as  ecclesiastical  and  civil  metal- 
workers. In  18il>  they  added  glass-painting  in  the  styles  of 
the  13th,  l-itli,  and  15th  centuries  t(<  tlioir  other  business,  and 
thus  founded  the  tirst  e.stnblishmont  for  the  prpdaction  both 
of  metal-work  and  glass  ou  revival  principles. 

On  Pngin's  death  in  1852,  his  gifted  pupil  and  son-in-law, 
Mr.  J.  £•  Powell,  undertook  the  artistic  direction  of  both 
departments,  and  lias  ever  since  most  ably  maintaiiwd  Urn 
high  reputation  of  the  establiahment,  in  which  were  produced^ 
chiefly  under  the  superintending  eye  of  Pugin,  the  metal  work 
of  the  new  Palnro,  at  Westininster,  for  Alton  Towers,  Lismore 
Castle,  and  a  number  of  other  buildin^'?^  puVilic  and  private. 

That  metal-work,  misnamed  GdiIuc,  ha<l  pieviously  been 
attempted  is  true,  but  neither  in  conception,  design,  nor 
execution  did  it  approximate  to  medissval  metal-work.  Such 
was  the  preirailing  oblivion  of  all  true  principles  before  the  era 
of  Pugin,  that  any  work,  however  preposterously  it  might 
outrage  all  the  fundamental  canons  of  ai*t,  wtis  considered 
exoellent  Gothic,  provided  only  it  displayed  a  sufficient  amount 
of  cuspino's,  crockets,  fniials,  and  (riotosqnn  masks.  Works 
of  the  period  on  Gotliic  urcliitccf urc  sii])j»lied  the  details  of 
buildings  erected  in  stone  aud  lime,  fioiu  which  the  designs 
for  these  astonishing  works  in  metal  were  cribbed  witliout 
hesitation.  Thus  an  altar-tomb,  originally  bnilt  up  and  carved 
in  Purbeck  marble^  furnished  the  model  for  a  clock-case;  a 
popular  "  door-porter,"  or  weight  to  keep  open  a  door,  was 
fashioned  in  the  HkrT)f--s  of  the  crable-end  of  a  nicdian  al  lioUFe, 
pins  a  long  handk-  protruding  from  the  finial  of  tlio  said  gable, 
while  the  same  design,  minus  the  lung  handle,  did  duty  for  a 
thermometer-stand;  French  lamp-heads  towered  aloft  on 
three  or  four  united  pilUrs  surmounting  a  base  formed  by  four 
Gothic"  gfables,  a  "Gothic''  doorway  being  introduced  in 
each  paiu  1,  and  the  panels  themselves  rising  from  a  plinth  : 
"Gothic"  inkstands,  "Gothic"  letter-weights^  "Gothic" 
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matdi  and  spill-boxes,  "  Gothic"  fondors  and  grates  of  a  liko 
<Aam''tpr  were  also  all  clabomted  by  casting,  and  perpetuated 
m  manifold  and  melanrlioly  numbers  and  variety.  Birniintr- 
ham  Gothic,"  of  this  kind,  received  at  the  hands  of  Pugiu 
the  severest  of  castigations,  but  not  one  whit  more  severe 
than  it  deserved.    The  producers  of  these  monstrosities^ 
in  fitot,  totally  misunderstood  or  ignored  the  properties 
of  the  material  in  which  they  worked.    They  went  to  work 
as   if  the   qualities   of  metal  were  the  same  as  those  of 
stone  or  wood.    No  media)val  craftsman  could  have  erred 
so  grossly  and  so  wilfully.    The  Gothic  metal-work;  r  never 
would  have  adopted  a  stone  or  wood  ti'eatmcnt  for  his  material. 
He  would  never  have  cast  his  cusps  and  crockets.  He  would 
have  hammered  his  metal  tkin,  marked  the  outline  of  tiie 
leafage,  cut  the  pieces  from  the  sheet,  «nd  beat  them  up  into 
their  manifold  involved  forms  of  curve  and  quirk  and  twist. 
Stone,  ho  knew,  was  granular,  and  only  partially  cohesive ; 
wood  fibrous,  but  weak  ;  bulk  was  required  to  give  strength  to 
both.    Metal,  he  knew,  was  tenacious  and  ductile,  strong  in 
its  lightness,  and  as  he  knew  so  he  wrought.    If  he  worked  in 
brass,  the  structural  part,  where  strength  was  required,  was 
cast,  and  the  ornamentation  produced  from  thin  plates  of 
met^.    Light  and  shadow  he  obtained  with  the  hammOT, 
bossing  portions  of  the  leaves  up  into  convexitieJ?  on  the  one 
side  with  their  corrr'^prtnHing  coDoavines'  rm  t]ie  other,  curling 
the  petals  of  his  blus.suuis,  expanding  those  of  his  flower.s, 
working  carefully  over  every  portion  of  the  object  before  giving 
it  the  final  polish  which  Bhoold  show  off  to  best  advantage  its 
gold-like  colour  and  reflective  sheen,  when  flashing  in  the 
sunshine  or  glistening  radiant  in  the  light  of  sconce,  corona, 
or  candelabrum.    There  is  no  reason  to  suppose  that  the 
mediaeval  metal-workers  were  ignorant  of  the  action  of  acids 
on  metal,  which  was  as  familiar  to  the  alchemist  of  the  mis- 
named "  dark  ages''  as  to  the  chemist  of  to-day.    But  the 
workman  of  the  middle  ages  refused  to  accept  a  mode  of  finish 
which  at  best  could  only  approximate  to  the  oharacteristio 
brilliancy  of  the  metal  he  wrought.    He  deliberately  preferred 
perfection  achieved  bj  painstaking  care  to  a  fiklse  finish  effected 
by  an  easy  proces«. 

Was  bronze  the  metal  to  be  wrought  ?  One  of  the  distinc- 
tive characteristics  of  bronze  is  to  blacken  on  exposure  to  the 
atmosphere-.  Be  sure  the  medieeval  craftsman  did  not  forget 
this  peculiarity.  He  cast  his  bronae  in  moulds,  he  g^ved  it 
with  chisels  of  various  forms,  he  riffled  it  and  left  it  in  its 


mAsavenesB  and  grandeur.  Thus  wronglit  Micliael  Angelo  a 
Btatae  to  guard  the  tomb  of  a  vicious  Medici,  with  gaze  on 
coontenaiice      fascinating  and  intolerable."    Thus  Ghiberti^ 

the  everlastiujy  portals  storied  with  scenes  from  Holy  Writ, 
which  grace  the  Baptintory  at  Florence.  Thus  Crlliin  his 
Perseus  and  Andromeda.  Thus  Donatello  his  work  now  at 
Faduaj  in  commomoratiou  of  Emsmo  de  Nari,  who  led  the 
annies  of  Venice  to  victory.  Thus  Torrigiano,  tbe  metal- 
worker, for  tbe  monuments  of  Heniy  YII.  and  tbe  DncbeBa  of 
Bicbmond  in  Westminster  Abbey,  tbe  Santa  Croce  of  Engbmd. 
In  each  and  all  these  works  just  so  much  finish  was  given  as 
would  Reeiire  the  right  eifect,  and  tbey  were  tben  left  for  time 
to  tone  and  colour. 

Iron,  agnin,  wns  treated  in  strict  accordance  with  its  peculiar 
properties,  and  a  distinction  was  drawn  between  works  executed 
for  varioos  purposes.   Tbns  pieces  of  iron-work  for  external 
decoration  were  boldj  firm^  pronounced,  both,  in  design  and 
execution.    Tbe  expression  left  no  doubt  tfs  to  tbe  metal 
worked.  Every  advantage  was  taken  of  its  "  nervous-fibrous  " 
structure.  Tlie  crestings  which  broke  the  sky-lines  of  mediaeval 
roofs  stood  out  against  the  blue  sky  with  a  demonstrative 
energy  which  proclaimed  at  once  the  metal  thus  dragged  into 
form,  beaten  against  its  will  into  spire  and  spike  and  stem  and 
leaf  and  blossom,  by  a  will  and  intelligence  wbicb  stamped 
visibly  in  tbe  marks  of  tbe  bammer  tbe  evidence  of  its 
presence.    In  works  to  be  seen  nearer,  a  more  perfect  finisb 
was  given,  but  the  same  principle  held  good.    The  iron  treat- 
ment was  not  to  be  misunderstood.    Mediicval  principlos  of 
coustruction  themselves  encour:if''*'d  tlie  desire  for  ornamental 
iron -work.    No  architect  would  iiave  designed  a  door  to  hang 
on  butt-hinges.    He  would  never  have  secreted  a  mortise-lock 
in  its  side,  or  stuck  on  it  knobs  of  glass  or  cbina.  Tbe 
floreated  bmges  be  attacbed  to  his  doors  not  only  adorned  but 
strengthened  them  and  exercised  both  the  designing  power  of 
the  architect  and  the  skill  of  the  artisan.  Biscornette's  hinges, 
on  which  hung  the  portals  of  Notre  Dame,  were  so  cnriously 
wrought  &s  to  suggest  the  idua  that  tli^  y  had  not  been  produced 
by  merely  human  hands.  Locks,  too,  b<ji(iiy  assorting  theniselvea 
on  the  exterior  of  the  door,  afforded  another  opportunity  for 
tbe  display  of  cunning  workmansbip  in  iron  mooldings,  quatre- 
foils,  and  floreations,  or  not  unfreqaently  told  tbe  story  of  tbe 
bouse  and  its  founder.    The  bolts  were  tamed  by  pendent 
handles  elaborately  worked,  and  the  keys  presented  yet  another 
field  for  tbe  exercise  of  tbe  iron-woiker'a  skill.  Even  nail  and 
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bolt-heads  assumed  ornamental  forms,  and  atldcMl  beauty  to  the 
doors  they  protected  and  strenjj'theued.  Grates  were  then  not 
constnieted  of  cast  but  of  wrong-ht-iron.  ITie  audirons,  or 
"  dugs,"  ofteu  bearing  the  heraldic  emblazonment  of  the  family, 
were  examples  of  appropriate  ornament,  and  tbe  fire  irons  were 
in  unison  with  the  other  accessories  of  the  hearth.  Exterior  and 
interior  railings,  in  like  manner,  were  always  of  wrought  iron,  the 
work  of  the  hammer-man  and  fitter.  If  of  roand  iron,  thej  were 
intertwined  ;  if  of  sqnare,  adorned  by  twistincf  certain  portions 
of  the  bars  while  hot.  The  terminals  were  honestly  worked. 
Transverse  bars,  when  theso  occurred  in  pairs  horizontally, 
were  enriched  by  rosettes  and  heraldic  shields.  When  tracery 
was  introduced  it  was  wrought  in  plates  of  metal,  varionsly 
perforated  and  laid  over  each  other.  Imitation  vegetation  was 
cut  out  of  thin  iron,  and  twisted  or  bent  with  pliers ;  the  leaves, 
veined  by  the  graver  or  chisel,  being  welded  or  soldered  to 
the  stems.  As  all  hand-work  bears  eviflence  of  its  oric^in,  so 
also  does  machine-work.  Moltfii  nietul  flowing  into  a  matrix 
by  its  own  gravity  can  never  rival  the  results  produced  by  the 
skilful  hammer.  man»  Cast  iron  as  you  may,  carve  or  model 
patterns,  mould  them  elabofately,  produce  relief  by  false 
coreing,  the  result  will  never  Ije  anght  else  but  cast-iron, 
fragile,  snapping  at  a  touch,  each  piece  hateful  to  the  artist's 
eye  from  its  steroot}'prd  sinrilan'ty  to  its  fellow^-.  SiTnilarity 
produced  l)y  hand-labour  is  similarity  with  diversity,  unifoiTnity 
witliout  monotony.  The  w(trk  tells  of  the  keen  eve  and 
cuuuiug  hand,  uf  human  will  and  intelligence  intuitively  acting 
on  true  principles,  because  comprehen£ng  the  nature  of  the 
material  and  me  object  of  the  work.  In  cast-iron  we  recog- 
nise only  the  machine-made  copy  of  a  copy ;  in  wrought>iron 
we  feel  the  presence  of  the  thought  which  the  craftsman  has 
stamped  upon  his  worl-:.  One  brings  US  face  to  face  with 
matter,  the  other  with  mmd. 

The  processes  employed  in  the  special  dojiartTnent  of 
revived  metal-workitag  are  either  formative  or  decoi  at  ive.  The 
former  include  casting,  raising;  irom  thin  plates  of  metal,  and 
forging ;  the  latter,  principally  employed  upon  the  precious 
metals,  are— 

!.  En  raving,  or  incising  the  metal  by  means  of  gravers 
into  ornamental  desitrns  fnrnislied  by  the  artist.  ITiese  incisions 
are  frequently  tilled  with  various  substances  to  render  the 
engraving  more  distinct,  or  to  add  to  the  beauty  and  value  of 
the  object,  the  chief  processes  employed  for  this  purpose  being 
damascening,  niello-work,  and  enamelling. 
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Damascening  is  filling  up  the  lines  made  by  the  grayer 
witli  threads  or  wires  of  gold  or  silver,  the  incisions  being 
peculiarly  cut,  so  as  to  hold  the  metal  introduced  when  beaten 

into  tliera.  ITiis  process  was  formerly  frequently  employed  in 
the  embellishment  of  armSj  armour,  caskets^  &c.j  formed  of 

iron  or  steel. 

Kicllo  is  a  black  metallic  substance,  produced  by  melting 
and  mixing^  together  silver,  copper,  lead,  and  sulpLur.  The 
produr^t,  after  being  reduced  to  powder,  is  applied  to  the  lines 
of  the  engraving  and  fused  into  them  by  heating  in  a  muffle. 
The  niello  is  then  ground  down  to  the  surface  of  the  metal,  and 
the  whole  is  polished.  By  filling  the  incisions  with  printers' 
ink  in  taking  proofs  for  niellos,  I'iniguerra  originated  copper-, 
plate  printinf^'  in  1 152. 

Ennmelling  consists  in  fusing  p-lass  or  other  vitreous  sub- 
stances, coloured  with  various  metallic  oxides,  into  the  iucisjions  j 
opaquo  enamels  are  produced  by  the  addition  of  oxide  of  tin  to 
the  mixture.  Enamels  are  applied  by  three  distinct  methods, 
producing  the  variL'ties  known  as  encrusted,  translucent,  in 
relief,  and  painted.  With  the  latter,  however,  we  have  little  to 
do.  It  wns  chiefly,  and  most  successfully  practised  at  Limoc'es, 
ami  liears  a  close  relation  to  enamel  painting  as  applied  to 
glu.ss  and  potteiy.  The  enamels  with  which  the  old  metal- 
workers had  to  do,,  and  the  use  of  which  Pugin  successfully 
laboured  to  revive,  were  the  cloisonn^,  the  champley^,  and  the 
encrusted.  The  clotsonn^  is  produced  by  fastening  together 
with  hard  solder  slender  strips  of  m  •  il  which  formed  the 
outline  of  the  subject  to  be  represented.  This  metallic  outline 
is  soldered  on  a  pinte  of  metal,  frequently  gold ;  and  before 
filling  with  enamel  much  resembles  a  pastiy-cook's  shape,  for 
cutting  leaves,  Sec.  The  spaces,  or  cells,  are  then  filled  in 
with  enamel  of  various  colours.  The  champleve,  on  the  con- 
trary, was  produced  by  cutting  the  design  into  the  surface  of 
the  metal,  the  spaces  to  be  filled  with  enamel  being  sunk,  and 
the  portions  inteiuled  for  the  outline,  or  to  separate  the  colours 
of  the  enamel,  being  left  standing.  The  enamel,  itself,  is  re- 
duced to  a  granulated  powder,  and  in  this  state  is  applied  with 
a  small  spatula.  When  the  incisions  or  troughs  are  filled  with 
the  various  mlours,  the  work  is  placed  in  a  muffle,  which  is 
heated  sufl[icieutly  to  fuse  the  enamel  into  the  spaces,  the  use 
ofa  muffle  being  necessary  in  order  to  prevent  any  injurious 
gases  evolved  by  the  fuel  coming  in  contact  with  the  enamel 
and  spoiling  its  purity  and  brilliancy.  If,  after  fusing,  the 
surface  of  the  enamel  is  too  far  below  the  walls  of  the  cell  ^ 
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prepared  for  its  reception,  more  is  applied  and  fused.  The 
wholo  is  then  jrroand  down  to  the  level  of  the  surfaro  of  the 
iiieLal,  polished  with  houea,  aud  linallj  "  lapped"  to  secure 
brilHanqj  of  finish. 

Enemstod  enamel  is  applied  to  the  Borfiuse  of  the  metal 
without  eng^ving,  the  various  objeots  represented,  leaves, 
fruit,  flowers,  figures,  &c.,  being  rendered  in  their  natural 
colours.  In  this  variety,  the  enamels  are  left  with  the  **  fire- 
glazo^'  produced  by  fusing  still  upon  them  without  anj  after- 
polishing. 

II.  Fihgree-work  is  the  formation  of  certain  portions 
of  ornament  from  twisted  wirea^  or  wires  twisted  together  into 
geometric  or  other  designs. 

III.  Saw-piercing'^  ia  sawing  minute  geometric  or  other 

ornamental  apertures  in  thin  plates  of  metal,  so  as  to  produce 
a  reticulated  appeamnce.  The  workman  sket flies  his  design 
on  the  metal,  drills  holes  wherever  necessary,  jm.sses  his  delicate 
saw  through  the  holes,  uud  with  it8  a^^sistaucc  detaches  the 
surplus  metal  as  his  drawing  or  his  taste  may  dictate.  Thia 
process  is  represented  in  mooem  metal>working  by  "  piercing  '* 
effected  by  punch  and  bed,  a  purely  raetmanical  process, 
which  can  no  more  reproduce  the  infinite  variety  obtained 
by  saw-piercing  than  cast  iron  can  imitate  the  efiect  of 
wrought. 

I  v.  "  Beating-up,"  "  bossing,"  or  "  Ilepousse  work,"  by 
which  designs  in  low  or  high  relief  are  produced,  is  a  charm- 
ingly artistic  and  effective  Tariety  of  ornamental  metal-work. 
The  article  or  portion  of  an  article  to  be  worked  having  been 
"  raised  *'  into  form^  and  the  design  traced,  the  parts  which 
are  required  to  be  convex  are  punched  up  from  the  interior. 
The  article  is  then  tilled  with  pitch,  and  worked  on  by  the 
beater  with  variously -shaped  small  punches  till  the  design, 
foliage,  geometric  ornament,  figures,  or  whatever  it  mav  be,  is 
sufficienuy  made  out.  It  is  then  worked  upon  wiw  small 
riffles,  texture  is  g^ven  by  matting  tools,  or  the  fonns  and  details 
are  finished  with  the  graver.  Opposed  to  this  is  the  modem 
method  of  stamping  with  dies,  objectionable  on  account  of  the 
want  of  relief,  sharj)ness,  and  finish  which  all  die-work  displays, 
as  well  as  the  constant  repetition  of  the  same  forms,  whicli  the 
expeuBe  of  smkmg  new  dies  neces^saiily  involves.  »Sianiping, 
in  foci,  is  the  mortal  foe  of  variety  and  originality  of  design, 
and  the  beaten"  work  is  as  infinitely  preferable  to  the  pro» 
ducts  of  the  stamp  and  die  as  saw-pierced  work  is  to  those  of 
the    press-tool"  and  "bed." 
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V.  Gildino", — Tlie  revivalist  still  prefor.s  the  old  amalgam 
process  to  electro-gilding  ou  account  of  the  superior  dura- 
bility ut'  the  work.  A  paste  composed  of  gold,  in  combination 
vith  mercury,  is  aupliea  to  the  sorface  to  be  ffilt.  The  mercury 
2B  then  evaporatea  by  heat,  and  leaves  the  gold  firmly  adhering 
tip  the  metal. 

, .  "  Parcel-gildiiigf  "  is  chiefly  mtroduced  in  articles  of  silver 
where  additional  riclmess  is  dcs-ired,  as  in  tlie  knob  or  boss, 
and  the  cup  of  a  cludice.  It  rouaists  simply  in  gilding  the 
portions  intended  to  show  us  ^oid. 

Burniiihing  is  still,  aa  in  mediaeval  times,  effected  with 
burnishers  made  of  hard  stone,  agate,  bloodstone,  &c.  Brass, 
it  may  be  observed  by  the  way,  was  formerly,  and  ia  still  by 
^e  revivalist,  polished  by  abrasion  or  friction,  after  being  care- 
fully hied  or  scraped,  ground  and  honed— no  otlier  method 
fully  bringing  ont  the  true  colour  of  the  metal. 

VI.  In  working  iron,  tlio  methods  adopted  by  the  mediaeval 
craftsman  and  his  modern  descendant  were  and  are  very 
various.  In  the  case  of  locks,  for  instance,  and  their  orna- 
mental, covers,  while  some  were  decorated  with  plates  wrought 
in  the  ordiiuuy  way,  others,  were  sculptured  in  cold  iron; . 
Figures  also  were  produced  by  the  same  means*  In  floreated. 
hinges  where  veins,  ribs,  or  mouldings  occur,  they  were 
generally  produced  by  striking  the  hot  iron  into  a  die,  the 
sf  rijis  or  bars  being  bent  into  their  convolutions  or  floreations. . 
Leaves  also,  where  foliage  was  introduced,  were  struck  in  like 
manner  to  produce  the  veins,  and  afterwards  welded  on  to  th© 
stem.  Occasionally,  however,  the  veins,  both  on  the  stem  and 
leases,  were  #cidptured,  as  were  the  birds  and  other  adorn- 
ments of  the  hinges  on  the  doors  of  Notre  Dame  at  'Pbitm.  The 
twisting  of  square  bars,  which  gives  such  variety  when  intro- 
duced into  railings,  was  effected  by  heating  the  bar  at. 
the  part  intended  to  be  twisted,  holding  the  bar  in  a  vice, 
applying  a  wrench,  and  twisting  the  bar  round.  When  the 
twist  in  one  portion  had  reached  the  desired  pitch  the  iron 
was  cooled.  If  the  work  was  inaccurate,  the  part  was  re- 
hefkted,  an^  the  error  rectified,  or  the  part  still  hot  was  twiietted 
more.  .  , 

^  Until  within  the  last  thirty  years,  the  limited  styles  of 
manipulation  practised  amply  justify  Pugin's  remarks  on  the 
condition  of  iron-working  at  the  time  he  commenced  his 
revival.  "  Ironsmiths  were  artists  formerly,  and  great  artists 
too  ;  but  now-a-daye,  if  you  apply  even  to  a  '  capital  hand,'  to 
copy  any  ordinary  piece  of  old  iron-work,  he  will  tell  you  he. 
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does  a  parfcicular  class  of  iron-work,  and  does  not  think  there 
18  a  man  in  the  trade  who  could  andertake  the  job.'^ 

After  a  lapse  of  nearly  thirty  years,  the  art  of  revived 
metal-working  has  ceased  to  be  a  matter  of  observation  or' 

commGnt.  The  difficulties  wliicb  attcndetl  its  earlier  cxistonre 
are  now  almost  forgotten,  and  processes  are  now  practised  as 
matters  of  routine  which  were  tlien  only  ro-discovered  and 
mastered  after  sore  labour  and  heavy  sacrilice.  In  the  present 
day,  "  doing  the  work  for  the  work's  sake/'  sounds  almost  a 
mere  figure  of  speech;  but,  in  simple  fact,  nothing  short  of 
good  and  earnest  workznanship  can  execute  work  in  accordance 
with  true  principles. 

The  experini<Mits  of  the  revivalists  have  lo-nn-  since  developed 
a  branch  of  nniiinfMcture  too  extensive  to  be  confined  to  the 
establishment  in  which  they  were  originally  tried,  and  several 
others  have  been  started  for  the  production  of  a  similar  class 
of  work,  nearly  all  of  which,  however,  trace  their  origin  to 
some  connection  wiUi  the  original  house. 

In  1849,  the  results  of  the  early  labours  of  Pugin  and 
Hard  man  were  fir?;t  publicly  shown  in  the  Birmingham  Kxhi- 
bitiou  of  Manufactures^  held  in  conncctinri  with  the  visit  of  the 
British  Association,  in  a  temporary  building  on  the  site  of 
Bingley  Hall.  In  1851,  the  Media)val  Court  in  the  Inter- 
national Exhibition  displayed  their  united  labours  in  connection 
with  the  works  of  other  manufacturers  in  other  materials, 
e5:ecuted  on  mediieval  principles.  Up  to  this  time  there  were 
no  similar  establishments  for  the  production  of  metal-work  in 
the  same  stylo.  In  the  Reports  of  the  Jnrorf?  on  the  Exhi- 
bition of  1851,  full  justice  was  at  length  done  to  the  eflorts  of 
the  revivalists,  and  the  perfect  intelligence  with  which  the 
designs  were  made  and  the  work,  executed  were  particularly 
pointed  out.  In  the  special  class  of  metal-work  for  ecclesias- 
tical purposes,  it  was  remarked  that  continental  productions 
displayed  far  less  intelligence  in  design,  and  were  throughout 
imbued  with  the  peculiar  character  proverbially,  though  im- 
properly, attributed  to  BirniinL'h'i!n  ware.*'  The  works  of 
Pugin  and  Hardmair  displayed  nothing  of  this  character ;  and 
the  skill  and  manipulative  processes  by  which  they  were  pro- 
duced, were  pointed  out  as  being  applicable  to  brass  work  in 
varied  and  ornate  styles,  while  the  admirable  fitness  of  the  works 
themselves  for  the  purposes  for  which  they  were  designed  was 
clearly  set  forth.  ITiey  were  light,  yet  strong  where  Tightness 
WHS  an  object ;  whei  e  strength  was  needed  it  was  given ; 
ornamentation  grew  out  of  construction,  to  which  it  was  sub- 


« 


SCCLI8IA8TICAL  XITAL  WOK.  549 

servient.    On  ootapftrison  of  these  works  with  ezampiee  of 

ornamentation  and  execution  exhibited  by  metal-workere  in 
other  styles,  the  Jurors  observe  that — while  the  former  are 
honest,  useful,  characteristic,  and  therefore  beautiful,  the  latter 
aj-e  tlashy  and  grotesque,  full  of  little  prettiiiesses,  put  together 
without  any  leading  motive,  and  having  no  dehnite  character 
or  true  constmction;''  a  verdict  worth  recording,  as  clearly 
pointing  ont  the  distinction  between  works  executed  on  the 
revived  true  prindplos  and  those  ''got  np'^  on  the  false  but 
ordinarily  adopted  principles  of  modem  numufactnre. 

The  innovations  made  by  the  revivalists  -with  regard  to 
processes,  linish,  &e.,  wore,  however,  almost  secoiularr  to  those 
made  in  form  and  construction.  The  accepted  types  of  articles 
in  metal  woriv,  whether  for  ecclesiastical  purposes,  for  public 
or  private  buildings,  or  for  domestic nse^  underwent  a  thorough 
revision.  Carefully  studied  geonietrio  ornament  took  the 
place  of  the  nondescript  florid  style  formerly  in  vogtate,  and 
substantiality  and  »)undness  in  construction  that  of  the  old 
flimsiness  and  falsehood.  In  the  hands  of  the  revived  metal 
worker  the  vessels  of  the  sanctuary  havo  bocome  worthier  of 
their  hallowed  intention  and  use,  no  longer  as  of  old  poorly 
^gured  with  devices  indicative  of  pagan,  rather  than  of  Chris- 
tian worship,  but  meetly  adorned  with  symbols  of  the  sacrifice 
th€|ir  contents  are  intended  to  commemorate  and  typify.  In 
metal  fittings  for  lighting,  also,  the  same  improTement  is 
visible,  and  the  revivalist  has  shown  that  even  the  unpic- 
turesqueness  of  modem  costume  is  capable  of  artistic  treatment 
in  the  memorial  brasses  which  again  are  beginning  to  adorn 
the  pavements  and  walls  of  our  churches  and  cathedrals. 

Nor  is  the  change  for  the  better  confined  to  ecclesiastical 
decoration.  Wherever  public  or  private  buildings  are  erected 
in  accordance  with  the  intention  of  architects  belonging  to 
that  school  of  which  Puffin  was  the  founder,  the  same  influence 
is'apparent  in  the  metal  work  employed  in  the  external  and 
internal  furnishings,  or  associated  with  the  labours  of  the  car- 
penter and  builder. 

The  mistaken  prejudi^,  too,  which  during  the  early  years 
of  the  revival  regarded  its  principles  as  merely  subservient  to 
the  spread  and  exaltation  of  a  particular  creed,  religion,  or 
fancy,  has  long  since  almost  disappeared.  By  laymen  and 
cleric,  by  Churchmen  High  and  Low,  by  Calvinist  and 
Arminian,  by  Unitarian  and  Methodist,  works  are-'now  de- 
manded bearing  the  stamp  of  the  revival. 

*'  GiVn  n1!  thon  rnnat;  high  Heaven  r^«ctl  the  lora 
Uf  nicely  calculated  less  or  more :" 
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iajDO  shibboleth  ot^vcreed,  or  warfCiy  -of  a  portv^  but  an 
aaaom  which  aU  triie  men^  wherever  they  may  be  foandj  are 
ready  to  accept;    If  religion  be  a  truth,  it  is .^a  mockery:  to> 
introduce  things  faUe^ — ahams  in  matierial  or  conatroction^-r 
into  its  temples. 

Up  to  1852,  mediaeval  metal -working  was  confined  to  the 
estabUiihment  of  John  Hardman  and  Co.    In  that  year  three 
workmen,  formerly  in  the  employ  of  the  iirm,  commenced 
bnsineas  in  Birmiugham  on  their  own  accofint.   Eyentuallj, . 
the  partnership  was  dissolved,  and  the  result  has  been  that . 
there  are  now  four  separate  establishments  in  the  town.  Lon^ 
before  this  time,  however,  as  if  Warwickshire,  with  its  magni- 
fit  enf  ecclesiastical  and  baronial  T-oTnaius  of  the  mediiuval 
period,  were  determiuud  to  show  Use  It  ^vorthy  to  be  the  cradle  . 
of  the  revival  movement,  Mr.  Fraucis  Aleji^ander  Skidmorc^ 
ojf  Coventry,  in  18-17,  enthusiastically  entered  as  a  labourer 
in  the  same  field,  attracted  by  a  powerful  sympathy  in  taste  « 
and  feeling  with  the  revivalists.  He  was  at  tiiat  time  engaged  ■ 
in  the  jewellery  trade,  and  his  earliest  works  were  diiefly  , 
executed  in  the  precious  metals ;  but  at  u  later  period  he 
essayed  and  accomplish ed  larger  works  in  other  inotals,  the 
roof  of  the  Oxford  Museum,  composed  entirely  oi  wrought 
iron;  and  ^he  screens  of  Lichtield  and  Hereford  Cathedials, 
the  strpctoral  parts  of  which  are  of  oast,  and  the  ornament^ 
of  hammered  iron,  adorned  and  beautified  with  other  metala. 
Wrought  on  mediraval  principles,  these  works  admirably  fulfil 
the  purposes  of  use  and  ornament  for  wliich  they  were  intended, 
and  demonstrate  how  iron,  the  metal,  par  excellence,  of  the 
present  day  may,  under  skilful  treatment,  become  the  velucie 
of  artistic  expression. 

The  demand  for  revival**  metal- work  has  now  long  since 
originated  the  establishment  of  other  houses,  in  London  and 
elsewhere )  but  it  ia  aati^&ctory  to  trace  to  Birmingham  the 
first  ibundation  of  a  trade  which  substitutes  the  reality  for  the 
semblance,  earnest  and  conscientious  work  for  make-believe, 
and  which  has  given  n  renewed  vitality  to  the  only  true  priuci*, 
pips  of  metiil  working. 

The  production  of  such  metal-work  demands,  as  may  l^e 
su^^sed,  fv  far  higher  class  of  talent  than  that  reauired  in 
ordinary  roaim&otnre,^.^nd  is  ootise^nently  more  cosffy*   Jfot . 
miireaQentlyi  a  single  work.«2cerc|se8  the  .  skill  of  ^sig^er^ 
modeller,  repairer,  c&serj^n^  engraver,  fitter,  polishm^. 

gilder,  and  bimiisner;  and  more  elaborate  and  costly  works,  in 
addition,  that^  of  ^enaraeller  and  ^sepouss^-worker.  ^^arefui 
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snperTision  of  the  work  while  in  progress  is  of  the  utmost 
importance  to  socnre  a  suf-coasfal  result .  Sucli  works,  there- 
fore, can  never  be  cheap  m  the  coTnoion  acceptation  of  the 
term,  nor  can  they  be  produced  quickly.  Tlie  demand  for 
them,  consequently,  although  extending,  is  practically  limited 
to  those  whose  taste  is  sufficiently  edacated  to  appreciate  them, 
and  whose  pursd  is  lon^^  enough  to  purchaae.  Cheap  metal- 
work,  mis-named  CU)thic,  is  no  doubt  plentiful  enough,  with 

?[uite  a  profusion,  may  be,  for  the  money,  of  cuspings,  finials, 
olinn'r",  and  flowers;  possiMy,  5f  of  hrn'^s,  heaten,  polished,  and 
lacquered  ;  or,  if  of  iron,  scumbled  over  with  paint  to  hide 
defectire  workmanship;  but  where  is  the  vivifying  spirit  which 
pernicates  that  which  it  attempts  to  imitate  ?  The  leaves  look 
M  if  cat  by  tinmen's  scissors,  and  the  "beating'^  is'notlnng 
more  than  ^ttie-  administration  of  two  or  three  blows  with  a 
round*&ced  hammer  on  a  wooden  block,  Eren  at  the  best, 
these  works  are 

.  **  So  coldly  B«reet»  ao  deadly  fiu>.  ... 
We  start,  for  soul  is  wanting  there  I*' 

They  are  Gothic  only  in  name,  and  no  architect  who  wishes  to 

carry  oat  his  woi'k  in  the  true  spirit  of  the  medisofv&l  artist  is 
jlistitied  in  condoscfuding  to  adopt  them. 

At  the  ]ire8eat  time  not  fewer  than  JJUO  craftsmen  are 
employed  in  the  production  of  mediaeval  metal. work  in  Bir- 
mingham as  designers,  modellers,  casters,  Utters,  workers  in 
gold,  silver,  brass  and  iron,  painters,  enamellers,  and  engravers. 

The  difficulty  experienced  in  arriving  at  the  origin  md 
early  history  of  the  several  separate  branches  of  the  brass- 
trade  in  Birmingham  has  induced  the  writer  to  record,  for  the 
benefit  of  future  enquirers,  the  rise  and  progress  up  to  the 
present  time  of  the  revived  art  of  metal-working.  The 
restomtion  of  this  art  in  its  integrity  has  been  eftected  by  the 
earnest  lHl>onr,  sacrihce,  and  love  of  John  Hardmau  ;  and  at 
the  cost  of  a  precious  life,  that  of  Augustus  Wclby  Tugin, 
to  whose  memory*  is  dedicated  this  acoonnt  of  the  art  of 
irorking  in -the  precious  metals,  brass  and  iron,  on  those  trae* 
principles  whicli  he  was  the  first  in  modem  days  to  enun- 
ciate, and  his  friend  to  carry  oat  in  practice. 
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The  process  of  (  oining,  in  the  early  period.s  of  our  history,  was 
doubtless  8iin{)le  and  rude  in  the  extreme.  In  the  earliest 
known  coins  of  Britain  the  devices  have  been  identified  as 
having  originated  in  the  coin  issued  hj  Philip  of  Macedon ; 
bttt  80  little  did  our  anoeators  then  know  of  the  art  of  pnnching 
or  engraving  dies,  that  the  designs,  if  they  maj  be  dignified 
with  that  appellation,  consisted  of  a  mere  groapingj  almost 
•without  order,  of  circles,  crescents,  and  other  marlcs,  so  that 
were  it  not  that  ihe  several  links  have  been  found  to  connect 
them  with  the  coin  of  which  they  Avere  debased  copies^  no  one 
conld  even  suspect  that  they  were  intended  in  the  remotest 
degree  to  reeemhle  it.  Indeed,  so  completely  did  they  at  last 
depart  from  the  Ikintest  similitnde  to  the  human  head,  that  a 
mere  ornamental  design  took  its  place. 

But  whilst  the  engraving  of  the  dies  was  executed  with 
greater  or  less  artistic  skill,  accordini^  to  the  state  of  civilisa- 
tion of  the  country  in  which  they  were  produced,  in  one  respect 
no  nation  seems  to  have  been  greatly  in  advance  of  auuther, 
that  is  in  the  making  of  the  coin  itself.  The  method  followed 
seems  to  have  been  simply  to  beat  the  metal  into  thin  plates, 
shear  it  into  blanks,  and  then,  placing  them  between  the  two 
dies,  force  up  the  impression  by  striking  them  with  a  hammer. 
As  a  natural  consequence  of  this  primitive  manipnlatiou,  the 
edges  of  all  these  ancient  coins  are  rough,  uneven,  and  present 
no  regular  outline.  Even  this,  however,  was  an  advance  on 
the  still  earlier  plan,  which  consisted  in  making  the  metal  into 
a  round  ball,  which  was  flattened  and  reoetred  the  impression 
at  one  and  the  same  time.  Such  coins  bad  the  device  on  one 
side  only,  the  back  retaining  the  mark  of  the  punch  by  which 
it  was  secured  while  being  struck.  Not  only  the  mechanical 
appliances  of  the  mints,  but  their  constitution  in  these  times 
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seems  to  have  been  marked  by  simplicity.  Besides  the  King, 
who  mamtained  nmneroiis  Royal' mints,  prelates  and  others 
ezeroised  the  privilege  of  coining  money,  even  to  the  reign  of 
Henry  YIU.,  when  private  mints  were  finally  abolished.  The 
royal  mints  also  became  gradually  reduced  in  number,  and 
were  at  last  consolidated  into  one  establishment. 

Little  iniproveiuent  seems  to  have  been  made  in  the  art  of 
coining,  nieuliauically,  until  1628,  when  Nicholas  Briot,  a 
nuLivo  of  Liormine,  was  established  at  the  Tower  Mint,  and 
introdnced  machineiy  for  making  the  coins  more  perfectly 
round  than  they  had  ever  been  before,  hand  labonr  thus  being, 
to  a  great  extent,  superseded.  In  10i  )2  still  greater  improve- 
ments were  effected  by  the  introduction  of  new  machinery,  by 
Blondean  ;  and  lastly,  early  in  the  present  century,  llie  new 
and  extensive  pretnises  on  Tower  Hill  were  built,  the  nnichiuery, 
with  its  niiineroLis  improvements,  being  chiefly  supplied  by 
Matthew  Buuliou,  of  Birmingham. 
'  Passing  to  the  history  of  coinage  in  ihis  town,  it  will  be 
abondantly  apparent  that,  however  mnch  it  has  deserved  the' 
opprobinm  attached  to  it  as  the  chief  centre  for  the  manu- 
facture and  issue  of  ''.Binningham  halfpence,''  it  has  in  no 
small  degree  been  instrumental  in  keepiTig  this  country,  and, 
indeed,  a  great  part  of  Europe  and  the  rest  of  the  world,  sup- 
plied with  small  elianj^e  of  a  legitimate  eharaeter,  without 
which  the  retail  uansactious  of  every-day  life  must  very  soon 
come  to  a  dead  stop.  And  here  we  may  remark  in  passing, 
that  copper  pennies  were  not  issued  from  the  Mint  until  1609, 
and  copper  halfpence  and  farthings  not  till  1005,  when  they 
were  struck  by  the  new  presses  of  Blondeau.  The  very  name 
of  these  latter  cf>ins  recals  the  early  days  when  the  silver 
pennies  were  struck  with  a  deeply  indented  eross,  so  as  to  be 
readily  broken  into  literal  half-pence,  and  quadrant -shaped 
"  fourthiugs ''  or  fai-things.  It  was  not  till  the  employment 
of  copper  money  ofifered  an  opening  for  the  peculiar  ingenaity 
of  Birmingham  metal-workers,  that  the  connection  was  esta- 
blished between  our  town  and  the  current  coin  of  the  realm, 
which  in  its  legitimate  and  illegitimate  developments  has 
conferred  upon  us  such  lasting  discredit  and  such  lasting 
honour.  For  many  years  previous  to  1818  the  want  of  copper 
money  had  been  supplied,  to  a  large  extent,  by  the  issue  of 
tokens,  not  only  by  corporations,  but  in  numberless  cases  by 
individual  tradesmen  and  others  who  had  their  tokens  struck 
with  their  names  and  addresses  on,  or  such  various  devices  as 
"Skncj  dictated,  a  kind  of  currency  which  even  at  the  presoafe 
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day  preraUs  m  Ansimlut  sad  other  plaoM  where  money  of  tin 
lower  denommatioiiB  is  tM»rce. 

In  the  mannfactare  of  these  tokens  Binningbam  took  a 
very  active  part,  though  to  what  extent  they  were  issned  it  is 
pcrliaps  not  now  possible  to  ascertain.  The  qnantity,  hnwever, 
must  have  bi»m  very  large.  In  1817  was  passed  **  An  Act  to 
prevent  the  issuing  and  circulating  of  pieces  of  copper  or  other 
metal,  usually  called  tokens/'  which  aeclared  such  tokens  to 
be  illegal  on  and  after  the  firet  of  Jaaoaiy,  1818,  special 
exceptions  being  made  in  favonr  of  the  Overseers  of  the  poor 
of  the  parish  of  Birmingham,*  who  were  allowed  till  25th 
March,  1820,  to  recal  their  t<^kens,  and  the  Overseers  of  the 
poor  of  Sheflleld  till  2-')th  March  182-3,  since  which  dates  uu 
com  has  or  can  be  letrallv  taken  or  tendered  in  payment  but 
Buch  as  is  struck  uud  sanctioned  by  royal  authority  and 
proclamation. 

Bat'  though  prirate  tokens  have  thns  peeaed  into  disuse,  it 

is  to  be  remarked  that  the  coin  now  in  circnlation  is  not,  gold 
excepted,  really  of  the  value  it  represents.  Thus,  20s.  nominal 
value  of  onr  silver  coin  i«  not  ^vorth  much  more  than  nine- 
tenths  that  amount,  and  no  muru  than  4U.v.  in  silver  can  be 
offered  as  a  legal  tender  j  while  in  the  case  of  opper,  the  real 
value  of  a  penny  has  so  varied  by  successive  alterations  in  the 
weight,  that  it  seems  to  have  been  regalated^  and  properly  so, 
purely  as  a  matter  of  convenience.  In  the  recent  new  coinage 
of  bronze,  for  instance,  the  weight  of  the  penny  is  exactly  one- 
half  that  of  the  previous  issue  of  copper.  Tlie  amonnt,  a?  a 
leg-al  tender,  is  limited  to  2.?.  Onr  currency,  therefore,  with 
the  excejition  of  gold,  is  a  mere  token  system.  Leaving  now, 
however,  the  more  valuable  metals,  we  may  coutine  our  further 
observations  to  the  copper  coinage  alone,  since  it  is  in  this 
department  that  Birmingham  has  taken  so  prominent  a  position. 
In  onr  day,  thongh  we  nave  sometimes  felt  inconvenienced  by 
a  scarcity  of  this  most  useful  small  change,  wc  can  hardly 
realise  the  full  mcaninc  of  being  almost  deprived  of  it  alto- 
gether. Going  back  to  the  early  part  of  the  last  century,  we 
read  that  Ireland  was  so  completely  without  a  currency  to 
conduct  the  smaller  operations  of  trade,  that  labourers  were 
paid  by  cards  bearing  the  seals  and  signatures  of  their 
employ ers.^'  Under  these  circumstances,  an  English  mine  pro* 
prietor  obtained  a  patent  to  issue  £108,000  worai  of  balance 

*  Before  the  period  /erorred  to  largo  quaiitiCiWoriMipvr.or  mthir  card  toketu,  tor  two' 
ihilUaini  and  fllSfieiii£(^  Itn  khUUnss.  Mtd  vat  poand,  mn  «!«>  a«i«d  itr  tlM  Overeeore. 
SoM  or  theao  WM«  OB  lwtt«r,  oneeumplo  of  thlafllMS  (dtaMd IWb  Jaaiwr,  UK)  heiag 
In  Um  poaMwUm  of  Hr.  B.  L.  Grow.— Knitoa, 
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and  farthings  for  Irelaud,  every  prerAution  heing  taken  by  the 
Government  to  insnre  the  goodness  of  the  coin,  in  evei^ 
respect.  So  greats  howeTer^  was  the  agitation  in  Ireland,  and 
so  mischieTousIy  did  the  notorious  Dean  Swift  interfere  by  his 
most  flagrant  misrepresentations  in  the  celebrated  "  Drapier 
Letters,"  that  the  English  (Jovernment  was  obliired  to  give  wa,;^ 
to  the  popular  clamour,  and  the  patent  was  withdrawn. 

In  the  latter  part  of  the  same  century,  the  well-known  and 
justly -celebrated  Matthew  Boulton,  of  Soho  near  Birmingham, 
fitted  np  a  mint  for  the  coinage  of  copper,  and  from  1797  to 
1805,  coined  nnder  contract  for  the  British  Government 
upwards  of  4^000  tons  weight  of  copper  coin,,amomiting,  at  its 
nominal  current  value,  to  nearly  £800,000. 

Besides  these  moneys  for  the  advantiige  of  the  British 
Government,  Mr.  Boulton  made  large  quantities  of  copper  coin 
for  the  East  India  Company,  as  well  a^i  for  other  Oriental  and 
European  Governments, .  the  amounts  of  which  we  cannot  now 
ascertain. 

The  old  Mint  was  in  operation  with  greater  or  less  activity 

until  the  year  1850,  when  it  was  dismantled,  and  the  machinery 
sold.  Most  of  the  working  plant  passed  into  the  hands  of 
Messrs.  Halph  Heaton  and  Sons,  and  in  18' 7  the  building 
itself  was  pulled  down,  tmd  not  a  vestige  of  the .  ouco-noted 
Soho  Mint  now  remains. 

From  the  peculiar  nature  of  this  article  of  manufacture,  it 
is  obvious  that  the  trade  must  be  quite  exceptional  in  its 
character.  Coin,  of  course,  can  be  legally  made  only  under 
very  special  and  stringent  restrictions ;  and,  again,  a  coiner, 
though  at  times  he  may  be  working  to  the  utmost  capabilities, 
of  his  machinery,  at  othor  tinios  must  be  content  to  src  it  all 
standing  still,  and  nnjnofitahle  it  may  be  for  many  months 
together.  For  these,  amonu-st  other  reasons,  it  is  not  every- 
one who  will  have  the  inclination  to  engage  in  the  buisiuess,  and 
from  the  time  when  Mr.  Boulton's  Mint  ceased  to  work,  until 
1860,  when  a  new  Mint  was  erected  by  Messrs.  Jas.  Watt  and 
Co.,  at  their  foundry  at  Smethwick,  our  Mint  was  the  only 
coinage  establishment  in  England,  with  the  exception  of  the 
Royal  Mint  in  London.  It  thus  unavoidably  ha])ppns  tliat  any 
history  of  coina^re  in  Birmingham,  however  brief,  necessarily 
assumes  somewhat  ol  a  ]7ersonal  character.  In  the  snmmer  of 
1860,  we  removed  and  enlarged  our  Mint  to  meet  the  enor- 
mous demand  consequent  upon  the  new  coinages  of  copper  and^ 
bronse  money 'requi^  for  this  and  other  countries.  Changes 
of  dynasties  abroad  rendered  new  coinages  necessary,  whUe 
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eBtablished  Goyernments  were  re-cmning  tHe  old  money  in. 
drcolstion.  The  enormous  minting  power  of  this  town  ynfi 
thus  called  into  full  activity,  and  has  been  more  or  less  fully 

occupied  up  to  the  present  time.  What  that  power  is  may  be 
estimated  from  the  fact  that  there  are  in  our  works  eleven  screw 
and  twelve  lever  coinage  presses,  while  Messrsi.  J  as.  Watt  and 
Co.,  at  Smethwick,  have  eleven  screws  more,  makiug  a  total 
at  both  places  of  thirty-four  presses. 

Glancing  now  for  a  moment  at  the  work  done  sinoe  1849, 
we  find  that  it  inclndcs  about  2,000  tons  of  copper  and  bronze 
for  our  own  country,  1,490  tons  for  India,  700  tons  for  Tunis, 
besides  an  ngtrr«"_';tfo  of  more  than  1,000  tons  for  other 
coinitrins,  inoliidiiiL^  Turkey,  China  (Hong  K.ong'),  Hajti, 
Sarawak,  Tuscany^  \'euezuela,  Canada,  Chili,  &c.  The  amount 
of  the  above  in  nominal  current  value  would  be.  considerably 
more  than  a. million  and  a  hiUf  sterling.  Bat  this  is  not  all. 
In  1861  and  1862  we  struck  1,600  tons  of  bronze  coin  in 
Milan,  for  the  n<  w  kingdom  of  Italy,  under  contract  with  tha 
Government  of  Victor  Emmanuel,  the  blanks  being  made  in 
Birmingham,  and  .sent  out.  A  eoinajre  of  75.0  tons  sitruck 
in  Mfirseilles  on  the  re-coinage  of  the  copper  currency  of 
France,  after  the  re-ejJtabliKhment  of  the  empire.  Adding  about 
£900,000  for  these  two  coinages,  wc  got  a  total  of  copper  coin 
supplied  to  different  parts  of  the  world  amounting  to  about 
two  millions  and  a  half  sterling  sinoe  1849,  tihe  weight  being 
about  £7,500  tons. 

It  must  be  remarked,  too,  that  this  represents  only  the 
finished  coin  struck  in  Birininpfham  or  executed  abroad  by 
BirminghaTn  contractors.  In  addition  to  coin,  blanks,  ready 
prepared  for  striking,  have  been  supplied  from  this  town 
during  tliu  same  period  to  the  extent  of  about  2,500  t'On^. 

Large  as  these  results  appear  it  must  be  borne  in  mind 
that  they  extend  no  farther  back  than  1 849.  It  has  already 
been  stated  that  about  £800,000  worth  of  copper  coin  wus 
made  at  Mr.  Boulton's  Mint  between  1797  and  1805;  but 
from  this  date  to  1819,  a  period  of  more  than  forty  years,  we 
have  no  available  means  of  knowing  dotinitely  what  was  done, 
though  we  know  in  general  terms  that  the  production  was 
very  large. 

Several  of  these  coinages  possess  an  interest  of  some 
historical  value ;  as,  for  instance,  the  contract  undertaken  by. 
us,  and  carried  out  at  Marseilles,  was  for  a  portion  of  the  new 

coinajxc  issued  after  the  estalili-^liment  of  the  second  FrcTich 
ifcjmpii'O,  under  Napoleon,  the  Third.    Again,  in  1859,  the  year 
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of  ihe  Italian  war  with  Aostria,  the  Provisional  Gorenmieiit  of 
ToiBoaiiy  determined  to  replace  the  Grand  Docal  copper  Qoinage 
by  one  of  their  own,  which  was  also  supplied  by  onr  firm. 
These  coins  bore,  on  tho  obverse,  the  arms  of  the  King  of 
Sardinia,  with  the  iegeud  : — 

'*  Tifttorio  SmmelA  Be  SMto  j" 

and  on  the  reverse : — 

Governo  della  Toscano  ;*' 

with  the  value  mid  the  date  in  the  centre. 

When  Tuseauy  hecamo  subject  to  Victor  Emmanuel  as 
part  of  a  united  Italy,  this  coinage  was  in  turn  superseded  by 
that  of  the  new  kingdom,  executed  by  ourselves,  as  eoutract-ors, 
bnt  coined  ont  in  A&lan,  the  blanks  being  sent  irom  Birming- 
ham, as  ahready  stated. 

It  seems  scarcely  necessary  to  remark  that  the  coinage 
Operations  of  l^irmingham  have  their  eflfect  upon  other  busi- 
nesses. No  branch  of  trade,  whatever  bp  its  nMtiire,  but  must 
aii'ect  others  connected  with  it,  according  to  the  magnitude  of 
its  transacl^ions  ;  and  we  need  not  expect  that  the  one  under 
consideration  forma  any.  exception  to  this  general  rule.  The 
pnrohase  of  seyeral  hundred  tons  of  copper,  at  one  time,  for 
oouTersion  into  coin,  natnrally  exercises  a  direct  infiuenoe 
upon  the  copper  market. 

Again,  C4nn  in  any  quantity  cannot  be  struck  without  the 
consumption  of  a  considerable  number  of  dies,  which  must  be 
made  from  steel  of  peculiar  qnnHtv.  Although  the  amount  of 
steel  thus  used  seems  small  in  comparison,  it  yet  forms  a  not 
altogether  insignihcant  item  ;  and  when  to  the  cost  of  the  steel 
we  add  that  of  the  labonr  expended  upon  it  before  it  is  in  a  form 
to  giro  an  impression,  we  find  it  amounts  to  a  heavy  sum.  In  thei 
recent  coinage  of  1720  tons  of  new  bronze  for  own  country, 
more  than  1 7,000  dies  were  used.  These  were  supplied  by  the 
Government  to  the  contractors,  and  could  not  be  valued  at  less 
than  5.V.  each,  making  a  total  cost  of  something  like  £4,250 
for  dies  alone.  Usually,  the  contractors  have  to  make  the  dies 
as  well  as  the  coin ;  and  during  a  pressure  the  preparation  of 
these  finds  employment  for  many  hands,  who  are  for  the  most 
part  obUged  to  be  skilful  turners  and  men  of  some  intelligence, 
since  a  badly-made  die  cannot  of  course  produce  well-made 
coin.  The  various  processes  through  which  the  metal  must 
pass  in  order  to  its  conversion  into  eoin  will  be  found  so  fully 
detailed  in  "  Ure's  Dictionary,''    Chambers's  Encyciopaadia," 
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ttnd  othor  popalar  works>  ihafr  to  deaoribe  tiMm-lim.wonId  bt 

"•needless  ropotitinn. 

With  refcreuce  to  the  workpeople  tlicingelves  it  may  be 
remarked,  that  though  iu  a  general  way  a  particular  trade  will 
stamp  those  who  habitually  work  at  it  with  a  character  of  their 
owit^  there  can  scarcely  be  said  to  be  any  openrtirai  speciaUj 
belonging  to  tbe  occupation  of  coining  (of  oourse  ire  speak  of 
Birmingham  only,  and  do  not  include  the  Government  employes 
in  the  Koyal  Mint),  except,  perhaps,  the  few  skilled  workmen 
who  liave  the  management  and  oversight  of  the  various 
nlfichuies.  Men  for  packing,  girls  for  sorting  and  wrappings 
and  boys  to  feed  the  presses,  are  all  required;  but  the  employ t 
ment  being  to  ^ome  extent. of  an.  nncertain  duvacter  a&  to 
duration^  they  are  set  on  or  cast  off  jas  necessity  requires^ 
(jrood  ojiiaracter  is  in  all  cases  indispensable,  but  the  maoinnes 
bein^  esseotiaUy<  self-acting,  but  little  mechanical  dciU,  comw 
paratively,  is  required  for  feediTipf  m\d  keepinsf  them  at  work, 
AttentivenesSjthereforp,  roml niied  with  oiximary  common  sense, 
to  see  that  nothing  gucn  wrong  without  being  at  once  detected, 
is  ihe  ciiiK^f  desideratum  iu  boys  for  this  employment.  The 
girls,  for  sorting  the  coin,  throwing  out  impenect  pieces,  and 
wrapping  it  in  ronleanzj  dioiild  posBessj  as«  matter  4if  eoarsey 
the  same  qualifications.  «  .  -     '    '  • 

The  ages  of  these  hoys  and  girls  may  vary  from  about 
eleven  to  eighteen  or  twenty ;  and  in  education  and  social 
position,  generally  speaking,  they  differ  nothing  from  the 
average  in  other  Birmingham  operatives. 

[The  ii^ditor  is  indebted  to  Mr.  Gilbert  Hamilton  (James 
Watt  and  Co.)  for  the  following  facts: — ^The  Soho  Foundry 
was  established  under  this  name  by  Matthew  Bonlton  siod 
James  Watt,  in  1797,  on  acconnt  of  the  difficulty  of  procniing 
castings  from  Wales.  In  1818,  on  the  death  of  James  Watt, 
Esq.,  the  son  of  tlie  great  engineer,  the  original  and  famous 
works  at  8oho  were  abandoned,  aud  the  machinery,  &c.y 
removed  to  boho  Foundry.  In  the  same  year,  at  the  request 
of  Ihe  executors  of  the  late  Matthew  Robinson  Bonlton,  Esq.y 
who  had  retired  some  years  before,  his  name  was  withdrawn/ 
and  the  honoured  title  of  Boultoa  .and'  Watt"*  became' 
"  James  Watt  and  Co,,"  which  is  its  present  style.  Besides 
the  manufacture  of  engines  (harei^Ur  to  be  mra[tioiied),.thi8 
valuable  contribution  adds  : — 

"  Another  branch  of  our  trade  has  been  the  manufacture  of 
coining  machinery,  which  was  originally  designed  by  Matthew 
Boulton,  and  made  by  Bonlton,  \Vatt,  and  Co.,  who  supplied 
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the  cliief  of  the  Hitits  tbroxighoat  the  world  with  it^  hichiding 
Mr.  Boulton's  first  and  lecond  Mints  at  Soho,  and  onr  own 
existing  Mint  here,  as  w©ll  as  the  British  Mint  in  London, 

th(>>-<'  nt  Calcuttu,  Bombay,  in  Russia,  Portugal,  the  Brazils, 
Culinchan  [Mexiwm],  Hong  Kong,  Madras,  and  various  other 
smaller  ones,  comprising,  together,  103  Coining  Presses,  and 
the  principal  parts  of  the  Machinery  retjuired  lor  preparing  the 
pieces  to  be  stamped  in  th^m, 

"  In  onr  own  Mint  here,  the  work  of  Coining  has  been  car* 
ried  on  to  a  large  extent,  there  li.iving  been  tinished  in  it, 
between  30th  August,  1860,  and  7th  March,  1866,  a  quantity 
of  Bronze  and  Copper  Coin,  weighing  3^171  tons,  and  num* 
bering  606,379,848  pieces,  of  which,  on  some  lu  asions,  as 
many  as  n  million  of  pieces  were  made  and  packed  m  one 
day/'] — Editqb. 


DIE-SINKING. 


Die- Sinking  is  an  art  whicb  for  more  than  two  centuries  has 
been  practised  in  Birniinghuin,  with  very  considerable  success, 
as  applied  to  purposes  both  legitimate  and  illegitimate.  The 
processes  employed  are  simple^  though  frequently  demanding 
the  exercise  of  great  aitiBtic  skill  and  delicaof  of  manipulation. 
In  ordinary  cases,  a  piece  of  steel  is  cast  of  tlie  shape  reqniied^ 
round  which  a  collar  of  iron  is  welded  in  order  to  prevent  the 
steel  cracking  when  hardened.  The  sarfiMie  being  prepared, 
the  die-sinlcer  sketches  his  design  upon  it  nnd  engrnvcs  it, 
employing  for  the  ])arpose  gravers,  witli  edges  of  three  dif^orpnt 
shapes,  one  straight,  one  straight  wiih  the  corners  rounded, 
nnd  one  semicircular  j  some  forty  or  fifty  sizes  of  each  of  these 
three  kinds  of  gravers  being  required  to  suit  the  raryiug 
character  of  the  work,  and  the  special  treatment  demanded  in 
the  soTcral  portions  of  the  die.  When  the  engraving  is 
finished  the  die  is  heated  and  suddenlv  cooled  to  harden  it, 
the  surface  is  polished  by  "  lapping,"  and  it  is  then  ready  for 
use  in  the  stamp  or  press.  Other  subsidiary  processes  are 
employed  in  elaborate  works,  and  in  the  multiplication  of  dies ; 
but  the  accounts  given  of  them  in  the  Encyclopedia  Britannica 
and  other  well-known  works  render  it  needless  to  do  more  than 
indicate  the  general  modus  operandi. 

The  almost  endless  variety  of  objects  produced  by  stamp 
and  press  renders  die-sinking  a  highly  important  branch  of 
industry,  although  the  number  of  articles  that  can  be  struck 
from  a  single  die,  and  the  ease  with  which  dies  can  be  multi- 
plied from  one  original,  prevent  its  being  one  that  finds 
employment  for  more  than  a  veir  Umited  number.  As  the 
die-sinker  executes  almost  all,  and  in  most  cases  quite  all,  hie 
work  for  varioQB  mano&cturing  houses,  he  seldom  gets  the 
credit  of  his  performance  with  the  public.   This  or  that  well- 
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known  mannfiictnrer,  in  Birmingliani,  London,  or  elsewliere^ 
brings  the  finished  goods  into  the  market,  on:en  stamped  with 
his  own  name,  and  absorbs  the  praise  justly  due  to  the  artist 

or  garref-Tnaster  up  an  ontrv  m  a  back  street^  who  is  tlio  real 
author  of  rlie  work.  This  abHeiice  of  auv  direct  coiiinmnication 
between  the  die-sinker  and  tlu-  public,  and  tLc  interest  of  the 
manufacturers  who  employ  him  in  suppressing  any  mention  of 
his  name,  hare  had  a  marked  inflaence  on  the  history  of  the 
trade;  but  that  which  has  most  affected  it  is  the  growth  of 
what  formerly  were  merely  different  departments  of  large 
gjnieral  manufactories  into  separate  and  independent  trades. 
When  Boulton's  manufactory,  at  Soho,  for  instance,  was  at  the 
height  of  its  extended  actinty,  about  the  commencement  of 
the  century,  coining,  medalling,  button-making,  and  a  number 
of  other  trades,  all  demanding  the  laVmurs  of  the  die-sinker, 
were  carried  on  aimnltnieonsly  in  the  same  establishment. 
Die-sinking,  therefore,  condncted  on  thid  premises,  became 
itself  no  inoonsiderablo  department  of  the  manufactory.  Now, 
however,  each  trade  is  specialised.  Coining,  button -making, 
&c.,  tic.,  have  become  wholly  detached  branches  of  industry, 
and,  n1t!ionL'"li  eat  h  still  requires  tlip  -^fTxlcvs  nf  tlie  die-sinker, 
scarcely  a  smgle  manufactory  can  Imd  eonrmuous  cjiiployment 
for  even  an  individual  artisan  of  this  description.  Die-sinking, 
in  fact,  is  as  a  rule  no  longer  done  on  the  premises  in  large 
manufactories,  or,  if  done  on  the  premises,  is  done  by  workmen 
temporarily  employed  for  the  purpose.  This  splitting  up  of 
old  departments  into  separate  manufactures  has  r^Msted,  also, 
on  the  larger  die-sinking  establishments  formerly  in  existence. 
When  the  workmen  employed  on  the  premises  of  the  older 
manufactories  were  set  adrift,  each  luid  to  find  work  for 
him.self  where  he  could,  and  began  to  compete  with  these 
larger  establishments.  The  workmen  thus  competing  had  no 
establishment  charges"  to  pay,  and  conld  afford  to  work 
cheaper  than  the  large  houses.  Profits  were  thus  reduced. 
Die-sinking  no  longer  offered  the  same  inducement  to  men  of 
largo  capital  to  embark  in  it,  and  for  many  years  there  has 
horn  no  large  ^' house  in  the  business.  Tl)*'  diV-shiker, 
elimniated  from  the  regular  staff  of  the  large  manufacturers, 
now  works  for  several  masters,  and,  except  in  the  very  rare 
cases  in  which  he  is  an  accomplished  medallist  as  well,  for  the 
most  part  oames  on  his  somewhat  precarious  trade  out  of  sight 
and  out  of  mind  of  the  general  public,  as  an  ont-doqr  joumey- 
naan,  of  at  best  as  a  small  master  employing  some  two  or  three 
hands. 
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'   The  principal  purposesi  for  which  dies  are  required  are — 

T.    Coining,  of  which  a  full  arcmint  has  alret^ly  been  «^iveii. 
Thiij  branch  of  the  trade  was  ('xct  i  diiigly  autivi*  in  1  iiiiiiiui^^- 
ham  during  the  whole  time  that  tukcns  were  ia  circululiun. 
The  only  gold  tokens  ever  struck  were  800  forty«8hil1in^  pieces 
maoufactnred  at  Birmingham  by  the  late  Sir  K  Thoroason>  for. 
J.  B.  Monk,  Esq.^  banker,  of  Reading,  iu  1812.    The  same 
mannihctnrer,  in  the  same  year,  supplied  2^000,000  penny 
tokens  for  circulation  nmon<r-  the  l?riti>h  forces  iu  Spain.  The 
great  iron -in  asters,  howovor,  wrrv  rlif  largest  issuers  of  tokens ; 
those  struck  at  Soho  fi*r  John  \\  lUinson  in  the  last  century, 
and  those  struck  by  Thoinason  for  Feieday  in  lb07  and  fol- 
lowing years,  being  still  common  in  the  neighbourhood.    The  - 
issue  of  gold  tokens  was  stopped  by  the  Government  at  the- 
outset,  and  that  of  silver,  copper,  and  other  metals  was,  with 
some  temporary  exceptions,  dechired  illcgtil  after  January  1st,. 
1819.     This  particular  department,  therefore,  which  afforded 
a  considerable  field  tor  the  labours  of  thi'  die-sinker,  has  long 
been  in  abeyance,  and  the  only  coin  produced  iii  Birmingham, 
with  the  exception  of  the  work  of  the  "  smasher,"  has  been 
the  current  coin  struck  for  British  and  Foreign  Governments. 
Identical  with  coining,  so  far  as  the  labours  of  the  die-sinker 
are  concerned,  is — 

n.  Medalling,  in  which,  as  in  coinage,  Birmingham  has 
long  asserted  and  maintained  a  foremost  place.  The  number 
of  purposes  for  which  medals  are  required  render  this  a  very 
important  department  of  the  trade,  as  it  is  also  the  one  which 
displays  the  talents  of  the  artist  to  the  best  advantage.  Many 
hundred  varities  of  medals  are  annually  produced  in  comme- 
moration of  events  or  individuals,  victories  or  peaces,  K(^>val 
births,  coronations,  marriages,  and  deaths,  anniversaries  of 
Bchoola,  chapels,  churches,  societies,  and  institutions  of  almost 
every  kind — weddings,  "  silver  "  and  "golden" — 1  flying  of 
foundation-stones,  or  inaugurations  of  public  buildings — of 
every  popular  hero,  from  the  Temperance  lecturer,  to  the 
snooessful  general,  from  Shakapeare  to  the  "  nigger  melodist" 
of  a  coiicert-haU ;  or  as  decorations  or  prizes  for  sdbiools 
and  colleges,  for  oricket  matches,  and  boating,  rifle-shooting, 
and  athletic  games  of.  every  kind;  or  merely  as  objects  of  vertu. 
without  any  special  application  to  any  particular  event,  pa^t 
of  present.  It  will  be  seen  from  this  enumeration,  which 
might  easily  be  doubled  or  trebled,  that  medalling  offers  an 
unlimited  field  for  the  display  of  the  die-sinker's  skill  in  his 
oraffc^  and  in  its  higher  Wtflks  at  least  dematids  artistic  talent  of 
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^  veffy  high  order.    Almost  ev^py  metal  known  to  maiiufac- 

tnrinpr  industry  has  at  some  poriod  or  other  heon  used  for 
striking  medals  in.  ^lost  of"  the  ordinal*^'  inodMls;  nre  struck 
eitlior  in  bronze  or  tin,  the  latter,  caretully  reimed  by  tho 
medallist,  being  tbe  familiar  wliito  metal  of  tlie  common  corona- 
iaoD  'And  other  medals.  Medals  in  high  relief  require  to  be  struck 
aeTeral  times  before  the  impression  is  properly  brought  up.  In 
bronze  medals  the  process  of  ''broi)zin<^/'  which  gives  their 
peculiar  colour,  is  generally  performed  before  the  medal  is  struck 
for  t]f'^  last  time.  The  demand  for  medals  of  a  high  class  has 
somewhat  revived  of  late  years,  though  not  even  now  «o  great 
as  it  was  in  the  palmy  days  of  Thoniason.  There  is,  h  iwever, 
considerable  activity  in  other  departments  of  the  trade,  arid 
general  improrement  of  the  community  in  arti)Btio  I  able 
Will  no  doabt  eventually  - make  itself  perceptible  in  onr  coins 
juid  medals.  In-the  days  of  Boulton^  the  Goyemment  called 
in  the  assistance  of  Birmingham  medallists  to  reform  the 
national  coinage,  and  whenever  another  reform  is  contemplated 
it  is  to  be  hoped  that  the  same  course  will  be  again  adopted. 
Our  bronze  coinage,  artistically  considered,  is  a  national  dis- 
grace which  thoB6  iu  authority  are  bound,  ii'  not  in  conscience, 
at  least  in  -ffood  tasfte,  to  remove  at  the  eapliest  possible 
moment.  iJie  powers  of  conception^  desigUj  and  exeention 
which  diatingnished  those  artists  of  8oho,  who  in  the  last 
generation  devoted  their  genius  to  raising  the  artistic  character 
■of  the  coin  prodnf^ed  at  the  London  Mint,  soom,  indeed,  now 
to  have  deserted  their  descendants.  l^ut  the  medallists' 
•craft  has  not  degenerated  in  its  former  home,  and  Birming- 
ikAm  is  still  fully  capable  of  agaiu  supplying,  in  this  its  own 
peculiar  departmeint  of  art,  the  dendency  of  metrc^UtMi 
•talent. 

III.  Button-making. — The  history  of  die-sinking  in  eon^ 
Election  with  buttons  is  sufficiently  indicated  in  the  ac6oniA 
alrefidy  given  of  the  bntton  manufacture.  Livery  buttons  are 
now  almost  the  only  ones  on  which  the  labour  of  the  die- 
eiuker  is  expended,  the  figured  gold  buttons  of  the  pigtail 
iperiod,  and  the  sporting  buttons,  both  in  horn  and  metal, 
&shionaUe  in  th*  early  yean  of  her  Majesty's  reign^  many  <of 
tliam  of  enqnisite  workmansh^  and  by  first-cJaas  artista,  ha^e 
now  almost  entirely  disappeared.  Another  large  and  impor- 
tant department  has  thus  been  almost  completely  annihilated, 
and  its  annihilation  has,  as  npuai,  been  nttended  by  an  over- 
stocked labour  uaricet  in  other  department^  and  oonsequeat 
fail  of  wages.  r 
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IV.  Steel  seals,  both  for  individuals  and  companies,  liaT«, 
on  tbe  other  hand,  been  in  greatly  increased  demand  of  lato 

years,  the  limited  joint-stock  companies  alone  fumishing  no 
inconsiderable  portion.  The  enormous  development  of  the 
envelope  trade,  also,  and  the  accompanying  demand  for 
stamped  note-paper,  have  opened  almost  a  new  field  for  the 
die«8m1cer.  Tne  bidk,  howevery  of  this  last  buamesa  is  in  the 
hands  of  the  London  en^vers,  although  a  considerable 
number  of  the  dies,  espeoiall3r  for  commeroial  work,  bill- 
heads, cTivelopes,  &c.,  are  executed  here,  and,  as  usual  also, 
much  of  the  so-called  London  work  is  produced  in  Birming-ham. 

V.  An  immense  variety  of  dies  are  produced  for  use  in 
almost  every  branch  of  ornamental  metal  mauuiucture,  which 
it  would  be  useless  to  specify.  They  are  of  all  sizes  and  all 
wmghts,  from  a  oonple  of  ounces  to  a  oonple  of  tons.  It  should 
be  observed  however,  that  these  heavy  dies  are  for  the  most 
part  cast,  and  only  finished,  if  finished  at  all,  with,  the  graver, 
or  in  the  lathe.  Among  the  larpfest  dies  principnlly  worked 
by  the  graver,  are  those  for  brass  handles  and  feet,  and  curtain- 
pole  and  cornice  ornaments. 

The  difficulty  of  ascertaining  the  names  of  particular  die- 
sinkers  and  medallists,  when  their  works  hare  oeen  eiseoated 
for  large  mann&otnring  establishments,  has  been  already 
noticed.  Some  few,  howeyer,  are  remembered  as  artists  of  no 
mean  repute,  especially  in  connection  with  the  establishments 
of  Boulton  and  Thoinason.  0.  H.  Kiichler,  who  sunk  nearly 
the  whole  of  the  dies  for  the  celebmted  Soho  coinnire,  and 
notably,  for  the  well-known  twopenny  piece,  worked  mumly  in 
the  French  style  of  Dacier.  He  was  at  one  time  living  at 
22,  Bride  Conrt,  Fleet  Street,  where  he  carried  on  business  «s 
medal-engraver  and  die-sinker.  After  having  been  many  yean 
at  Soho,  he  quarrelled  with  Boulton,  and  seems  to  have  ended 
his  days  in  straitened  circumstaTiceg.  He  lies  in  Handsworth 
Churchyard,  without  a  stone  to  mark  his  resting-place.  At 
the  time  of  his  leaving  Soho  he  had  commenced  the  die  fur  the 
celebrated  medallion  of  Boulton,  for  finishing  which  Pidgeon 
afterwards  received  £800.  Other  foreign  artists  of  signal 
merit  were  also  employed  in  sinking  dies  for  tbe  varions 
medals  struck  at  Soho,  among  whom  may  be  mentioned  Dupr^, 
Droz,  and  Desmarest.  The  first  of  the  Wyons  who  distin- 
guished hin^self  in  this  line  of  art  seems  to  have  exoriitod 
some  works  for  Boulton,  liut  is  better  known  in  connection 
with  Thomas  Halliday  ;  Pidgeon,  already  mentioned ;  Mills, 
who  was  employed  after  Kiichler's  departure,  and  executed 
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'  wmong  otlier  works  »  fine  medallion  of  Watt.  Philpp,  Hancox^ 
and  Webb  were  also  all  skilful  medallists  employed  at  Soho. 
The  last,  w1io  aftorwards  worked  for  Thomason,  is  raontioned 
by  him  as  one  of  his  best  artists,  and  as  haviug  executed,  in 
1814,  an  excellent  medal  of  the  Emperor  Alexander  of  Russia. 
At  that  time  the  beauty  of  many  of  the  French  Imperial  medals 
liad  attracted  much  attention  in  this  country,  and  a  marked 
change  is  perceptible  in  the  character  of  the  highest  clasa  of 
£nglish  work  executed  after  a  study  of  the  productions  of  Denon 
and  other  Parisian  artists.  Thomason,  a  pupil  of  Boulton's, 
started  in  business  for  himself  in  1 79'],  rnrrying  on  large  works 
in  Church  Street  till  1 8.]5,  when  he  disposed  of  them  to  Messrs. 
Whitgrave  aud  Coliis.  After  Boulton's  death  in  1809,  the 
pi-incipal  medallic  works  produced  in  Birmingham  were  struck 
at  Thomason's  establishment.  One  of  the  finest  of  these  was 
engraved  by  Wyon  in  commemoration  of  Boulton.  It  is  fonr 
inches  in  diameter,  and  the  largest  of  that  size  ever  strack  in. 
such  high  relief.  Besides  a  vast  number  of  orcasional  medals, 
Thomason,  in  1820,  struck  a  seric^s  of  forty-eight  from  the 
Elgin  marbles,  and  shortly  afterwards  a  series  of  thirty-two 
illustrative  of  the  Sciences.  These  were  followed,  in  1830,  by 
a  series  of  sixty,  three  inches  in  diameter,  of  Scriptural  snb^ 
jects,  the  designs  being  taken  from  paintings  by  the  old 
masters. 

Among  the  die-sinkers  not  connected  with  these  great  estab- 
lishments, should  be  mentioned  Thomas  Halliday,  a  very  good 
workman  himself,  bnt  a  better  judge  of  the  works  of  others, 
who  carried  on  business  in  Newh all -street,  about  the  beginning 
of  the  century,  and  from  whom  nearly  all  the  modern  dio- 
einkers  m  Birminc^ham  learnt  their  business.  He  executed 
some  medallic  woiv  of  an  ordinary  character^  but  the  greatet 

§wt  of  his  business  lay  in  other  departments.  Sheriff,  of 
now  Hill,  is  almost  the  only  contemporary  of  Halliday  still 
remembered  as  distinguished  for  his  talent.  At  the  present 
time,  Mr.  ^loseph  Moore,  of  Summer  Lane,  is  the  head  of  his 
profession  ;  and  as  an  artist  and  medallist  is  hardly  surpassed 
by  the  best  of  his  predecessors,  either  in  power  ot  design,  or 
spirit  and  skill  in  execntion. 
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The  papier  iiiurhc  manufacture  is  a  speciality  of  industry  far 
whioB  Btnningham  has  been  long  and  desarredlj  famous. 
Nowlieftt  else  in  this  or  any  o<iher  coontfy  baa  aa  equally 
teoeltont  qnalitr  of  material  been  produced,  and  the  decora* 
tion,  if  it  has  often  transgressed  the  limits  of  good  taste,  has 
oft<^n  hI^o  boon  desitrnod  in  admirable  accordance  witb  tba 
properties  of  the  material  and  the  surface  decorated. 

The  invention  of  the  material,  as  produced  by  pasting 
together  sheets  of  paper,  is  due  to  Henry  Clay,  of  19,  NewhalU 
atroet,  in  early  life  an  apprentice  to  the  oeWbratad  John 
Baskerville,  who,  at  that  time,  was  engaged  in  the  j^wiimng 
irade.  Long  previous  to  Clay's  invention,  bomrer,  papier 
Tiiriche  had  becn  mnde  by  rodiicinf^  paper  to  pulp  and  pressing" 
it  into  Clay  did  not  take  out  his  patent  till  17 ^  2.  He 

formed  the  papior  m&ch^  by  pasting  together  sheets  ot  .spancry 
paper  over  variously  Bha])ed  "  cores  "  or  moulds  of  metal.  At 
an  early  period  be  indicated  the  fiitare  extensive  sppUcation 
of  hit  invention  for  panels  for  chariots,  cabins  of  ships, 
window  shatters,  mantle^pieoes,  tea-trays,  card  and  dressing 
tabh's,  and  every  other  species  of  elegant  furniture.*  He  also 
fetatetl  ihat  it  could  be  sawn,  planed  or  turned  like  wood,  and 
that  after  boiug  japanned,  it  wonld  be  brought  up  to  the 
highest  pohsh  by  friction  with  the  human  hand.  Many  of  the 
original  articles  made  by  him  are  still  in  use,  and  fully  confirm 
the  enduring  character  be  claimed  for  bis  material. 

OUy  amassed  a  princely  fortnne  by  bis  mannfiujtnre,  and 

•  AfttT  rffcrrincr  t<i  tlii"  intri  nl'irtum  of  tho  tnuli'.  ftrifl  solidity  of  the  material,  which 
"  bears  tiio  oixsmti'in  of  »nmc  tools  at*  those  u-'*oil  by  <'Hri>ent«>m,  joineri*,  luul  calntiet* 
makere,  Buch  lUi  ftiiwtt,  c1ii:-i>1h,"  \c.,  ami  to  the  |iiuroiuit.'<' of  bis  >faje>ty,  tlio  Hinahiv'hHiu 
**  Ulreotory,"  «f  l/'-w)  uMil*.- "  Tin-  uniclos  made  of  papier  mAcb^.  at  this  LCi*y'«]  and 
other  tnaiiurnclorit-H  of  tho  Utwu  nrv  talik'x,  uahia«|aiy  tMli*Cn^  W>diMilt,  jminli  nr  OOCMTB, 
coacboa.  cbaiMw,  B«danB,  and  bnulT-boxea,"  «c. 


thifi,  probabl7>  in  oonneofcion  wiili  the  plucky  dtunotor  <tf  the 
man,  raised  him  to  ihe  office  of  High  Skeriff  of  Warwickshire^ 
whi(^  he  filled  with  credit  in  1790.   At  one  period  800  haoods 

were  employed  in  his  manufactory,  tmt  in  1802,  the  number 
had  been  gradually  rednred  to  Ifss  than  100.  His  profits 
were  enormous.  On  a  single  tray,  sold  for  £5.  8.f.  9d.,  he 
made  a  profit  of  Lii.  8«.  2d,  He  baiiked  in  thu  Huutihine  of 
royal  patoonage,  gained  by  a  jadioious  present  of  a  sedaa-ohaary 
a  Teldole  now  almost  obsolete,  to  Queen  Caroline.  Hie  panels 
of  thieioyal  gift  were  of  papier  m&di^,  and  the  present  was 
supplemented  by  a  set  of  pi«r  or  console  tables,  adorned  with 
paintings  after  Guido.  Xor  was  Clay's  ingenuity  ooti  fined  to 
the  production  of  papier  mach*?.  He  iiiA'cnted  an  unproved 
wagon,  opening  in  the  middle,  and  a  new  canal-lock  intended 
to  isave  one-haii  the  water^  and  enable  the  boats  that  parsed 
to  move  more  speedily.  His  London  honse  was  in  Kin^- 
fitreet^  Covent  Garden.  When  his  patent  expired,  the  trade 
was  extensively  carried  on  by  Small  and  Son,  Guest,  Choppiiig 
and  Bill,  and  by  their  sons,  who,  in  addition  to  the  prodactica 
of  finished  goods,  cnniTuenceil  tlip*  manufacture  of  the  papier 
m&ch^  "  blanks,"  which  they  su])plied  to  the  trade,  l^'rom 
this  firm  arose  the  justly  celebrated  one  of  Jonnens  and 
Betteridge,  now  represented  by  Mr.  Juhu  Betteritlge.  They 
began  bosiness  in  1816.  From  the  mannfactnre  of  tea-trays 
they  proceeded  to  the  production  of  other  and  yarious  objects 
in  the  same  material,  their  skill  in  making,  and  taste  in 
decorating  them  giving  a  character  to  the  trade  which  greatly 
raised  it  in  public  estimation. 

Up  to  1836  large  objects  in  papier  mdche,  such  as  panels, 
art  icles  of  furniture,  tea-trays,  were  made  by  pa-sting 

sheets  of  paper  together  on  moulds.  In  i  liat  year  Mr.  Briudley 
introduced  uie  mann&ctnre  of  Uanks,  &;c.,  from  pulp  formed 
in  iron  or  metal  moulds,  the  blanks  being  dried  by  heating  in 
the  moulds  in  which  they  were  produced.  1'he  patent  was 
contested,  and  thrown  open  in  1842.  In  1845  the  same 
inventor -introduced  a  new  method  of  producing  blanks  and 
portions  of  articles,  by  first  formiug  the  pulp  inf  o  sheets,  not 
pressing-  them  between  felt  surfaces,  as  in  ordinary  pa,steboard 
manuiacture,  but  between  metal  plates,  and  theu  pretisiug  the 
sheets  into  suitable  moulds,  to  pi'oduoe  the  fonn  required.  In 
,  1846  he  much  facilitated  the  production  of  ornamental  forms 
in  papier  mftch^  by  the  introduction  of  moulds  with  sunk  or 
hoUow  parts,  which  ])T-odueed  ornamental  parts  akin  to  the 
carvings  on  wood  furniture,  &c. 
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In  1847,  Mr.  Theodore  Hyla  Jennens  introditoed  steaming 

the  blank'^',  nnd  tben  subjecting  them  to  pressure  in  moulds, 
thus  securing  a  denser  yi&terial  and  equal  thickness  in  the 

blank. 

Goods  of  the  best  kind  uro  produced  by  attaching  together 
sheets  of  a  soft  srey  paper^  resemblisg  blotting  paper,  by  a 
paste  of  flour  and  glue,  on  a  metal  body  of  961^0  kind  made  so 
as  to  give  the  shape  to  the  article  required,  between  evety 
sheet  laid  on  this  "  core,"  which  is  the  technical  phrase  for 
the  metal  foundation  :  it  is  then  cohered  over,  nnd  exposed 
for  some  hours  in  a  stove  heated  to  100  degrees  to  dry.  It  is 
thou  subjected  to  a  rasping  process,  and  sheet  after  sheet  of 
paper  is  thus  added,  until  toe  required  thickness  has  been 
attained.  The  articles  are  then. immersed  in  linseed  oil  and 
spirits  of  tar,  to  make  them  resist  moistnre,  and  then  thej  are 
placed  in  another  hot  drying  store,  of  not  less  than  200 
degrees,  and  not  above  260.  Ao^in  the  inequalities  are  care- 
fully removed  by  plane  and  vn^j),  and  the  article  is  formed  as 
required,  ^vhen  it  is  then  transferred  to  the  varnishing  si, op, 
where  coat  after  coat  of  tar,  varnish,  and  lamp  black  is 

Xated  until  the  snrfaces  of  the  goods  are  as  kvel  as  possible, 
11  they  are  stoTed  again  for  twelre  hours.  Anj  inequaHty 
being  again  removed,  then  the  articles  are  introduced  to  tbs 
artist,  who  begins  his  more  dignified  operations  upon  them. 
The  final  finishing  course  is  thnf  of  cnntinf?'  the  work  with 
transparent  copal  varnish,  and  then  with  the  human  hand,  and 
a  little  rotten-stone  applied  with  water,  the  last  polish  is  given 
to  the  articles. 

'Ilie  "  pulp"  process  consists  in  reducing  paper  to  a  clay* 
like  consistency  or  viscid  mass,  or  employing  pulp  not  pre* 
yiously  converted  into  paper,  and  compressing  it  in  moulds  by 

means  of  a  liv»]v.ailic,  screw,  or  other  press.  The  snperiority 
of  goods  formed  from  sheets  pasted  together  is  due  to  the 
homogeneiety  of  the  ]iapcr  from  which  they  are  made,  as 
distinguished  from  the  heterogeneous  mixed  material  which 
forms  the  pulp.  This  difference  is  perceptible  in  the  irregular 
surface  of  the  latter,  visible  when  tne  article  made  from  it  is 
finished.  This  irregularity  arises  from  the  presence  of  harder 
particles  in  the  pulp,  which  the  brilliant  hand-polish,  in  finish, 
renders  more  apparent  by  making  the  surface  rellective.  'J1ie 
"best"  papier  milche,  made  from  pasted  sheets,  Tint  only 
presents  a  flat  unbroken  surface,  hut  is  also  lighter  and 
strouger  than  that  made  from  pulp,  which  is  brittle  in  com- 
parison. 
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Tlie  decoratiTe  prooeases  emplojod  have  been  considerably 

modified  in  the  course  of  years.  Bronze-gold,  in  the  form  of 
powder,  associated  with  tlio  briHiaTit  blacks  and  other  colours 
arranged  in  simple  liiu  .s,  formed  the  earliest  kind  of  ornamenta- 
tion. Copies  of  puinuiigH  had  been  introduced,  we  ai-e  told, 
in  the  pier-tables  presented  to  Queen  Caroline.  About  1816j 
a  ^ecmiar  metlioa  of  decoration  was  adopted^  executed  in 
Tarioaa'Ooloared  bronses  without'  the  introdnction  of  pigment* 
colour.  On  the  surface  of  black  or  other  colour,  the  subject 
was  painted  in  gold  size,  and  the  different  bronzes  were 
applied  with  small  stump-like  tools,  the  flesh  tints  being 
indicated  with  a  reddish-hued  bronze,  and  the  draperies,  &c., 
with  varied  tints.  Of  two  examples  recently  examined,  one 
srepresents  the  Qoddess  of  Eurth^  in  a  chariot  drawn  by  two 
chained  lions,  with  two  little  Gnpids  as  charioteers;  the  other, 
Daniel  in  the  Lions'  Den.  Both  were  executed  by  an  artist 
named  Davis,  who  also  gained  some  celebrity  by  his  copies  in 
the  same  style  of  rustic  subjects  by  Morlaiirl,  in  which  he 
carefully  re]>roduced  the  touches  of  the  original  artist, 

A  decorative  artist,  named  Joacj>li  Booth,  in  the  employ  of 
Messrs.  Jeuneus  and  Bettef  idge  in  the  years  1821-2-3-4-5^ 
was  justly  celebrated  for  his  exquisite  imitaitions  of  Chinese  and 
Jepanese  ornament.  He  execated  in  1824  a  tray  for  the  Prince 
Begent.  The  style  in  which  he  worked  is  familiar  to  connoisseurs. 
It  consists  of  impasto  work,  afterwards  worked  upon  with  minute 
finish.  Gold-size  and  whitening  produced  the  elevated  portions 
of  rocks,  tree-stems,  pagodas,  bridges,  &c.  ;  the  foliage  and 
other  details  were  pencilled  on  with  the  most  delicate  of  touches. 
One  eiample,  at  least,  still  in  existence,  demonstrates  hia  rare 
ability.  The  best  judge  must  hare  iailed  to  distingnish  the 
imitation  from  the  original  work  of  Chinese  and  Japanese  artists. 

Pearl-shell  inlaying,  which  contrasts  80  well  with  the 
brilliant  black  of  English  papier  m^hd  (a  process  suggested 
by  foreign  lac- work)  was  introduced  by  George  Soutoi*,  also  a 
decorator  in  the  employ  of  Messrs.  Jennens  and  Bettcridge, 
who  patented  the  invention  in  1825.  The  pearl  ornaments 
were  made  from  thin  lamiuie  of  shell,  from  one-hundredth  to 
<me*fortieth  part  of  an  inch  in  thickness.  The  ornament  was 
painted  on  the  pearl  with  varnish  or  "  stopping-out"  material ; 
acid  was  then  applied,  and  the  portions  of  pearl  not  protected 
eaten  away.  By  this  method  the  most  delicate  ornaments 
were  produced — very  nn!<  h  more  delicate  than  those  which  can 
be  wrought  by  saw-piercmg  or  cot  with  press-tools^  which  last 
method  was  adopted  to  evade  Souter's  patent. 


This  process  i«  f:^miliarly  known  ag  "  inlaying,"  to  wliich 
title,  however,  it  has  no  claim.  Tiie  work  is  not  inlfiid.  Thfe 
pearl-shell  ornaments  are  stuck  on  the  ground  of  the  partially 
formed  articlo  to  be  decorated,  by  means  of  copal  or  other 
varnidL  Whan  they  are  all  arranged^  repeatod  ooatiiigs  of  tar 
varnish  are  applied^  whi^  fill  up  the  intentieea  and  gradnaUj 
oorer  up  all  the  pearl.  The  superflooiu  yarnish  is  then 
removed  with  pumice-stone  and  the  ornaments  displayed. 
The  object  is  then  polished  with  rotten-stone,  and  in  thia 
state  is  ready  to  receive  the  additional  gold  or  other  decora- 
tions. 

In  1844  the  desire  to  produce  something  new  induced  Mr. 
Famier  to  assooiato  electro-deposit  medalhons  with  ^'d/'t^fw 
indche  in  salvers,  card-haakets,  portfolios,  ko. ;  and  in  1646  a 
new  style  of  pearl-shell  decoration  behind  glass  was  introduced 
by  Thomas  Gibson.  This  process  consists  in  executing  the  sub* 
jcct  in  gold  or  colour  on  glass,  leaving  the  space  under  which 
the  pearl-shell  is  to  be  introduced  untouched,  or  in  other  cases, 
glazed  with  transparent  varnish  colour,  wideh  allows  the 
mdesoenee  of  the  pearl  to  shine  through  it.  After  attadung 
the  pearl  to  the  glass  hj  means  of  transparent  faniish^  the 
panel  or  slab  is  backed  up,  and  introduced  into  the  lid  of  desk 
or  dressing-case,  fire-screen,  or  chess-board,  Ac.  Attempts 
were  made  to  infringe  this  patent  also^  by  the  introduction  of 
coloured  foils  behind  glass. 

"Gem-inlaying^^  was  invented  by  Benjamin  Giles,  and 
patented  by  Theodore  Hyla  Jenuens^  in  1847.  It  differs  from 
Gibson's  patent  only  in  the  substitntion  of  stones  of  ^arionfi 
colours^  coloured  glass  or  paste,  or  in  some  instances  real 
gems  in  the  place  of  the  pearl-shell,  and  in  execnting  the 
work  on  the  reverse  side  of  the  glass.  Spaces  arc  left  in  the 
decoration  for  tiie  introduction  and  attachment  of  the  stones, 
&c.,  Sic,  by  means  of  varnish,  the  colour  being  heightened  by 
the  introduction  of  coloured  foils  behind  them  as  in  jewellery 
settings.  This  style  of  decoration,  where  it  can  be  applied, 
produces  a  rich  and  brilliant  effect.  Singularly  enough,  eighty- 
six  years  ago  one  Thomas  Skidmore  applied  pastes  and  stones 
in  a  nearly  similar  manner  to  the  same  materials. 
•  In  18<>4,  Mr.  John  Betteridge — on  the  redaction  in  the  cost 
of  ahmiinium  consequent  on  the  experiments  of  (^lair  Deville, 
(which  resulted  in  Messrs.  Bell,  of  Newcastle-ou-Ty  ue,  entering 
largely  into  the  mann&otnre)— applied  that  metal,  and  bronze 
fbrmed  from  it,  to  &e  decoration  of  enTelope-cases,  oard-traya,i 
bindmg  for  albums,  Ac. 
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All  Uie«B  medtods  of  ddomtion  involve  ike  employment 
of  hand  kboor.   The  various  mechanical  methods  of  <»na- 

mentation  may  be  more  briefly  recounted. 

The  trans fpr  of  gold  to  papier  m^h(^  by  Tnechanical  means 
was  first  accomplished  by  Mr.  C.  Breese  in  1853,  who  has 
since  £u?hioved  celebrity  by  the  production  of  instantaneous 
photographs,  reproducing  the  moftt  transient  effects  in  nature. 

In  185d,  Samnel  Teeme  and  6-.  Biohmond  mtrodnoed  * 
colour  tranafef  ptrocete,  bj  which  a  design  printed  from  a  seriea 
ef  oolonred  stones,  as  in  chromo-lithography,  on  tiasue  paper^ 
could  be  transferred  to  papier  mdch*^,  or  iron  goods,  the 
remoral  of  the  paper,  m  in  pottery  printinL",  leaving  the  design 
in  all  its  details  of  colour,  Ac,  on  the  object  to  which  the 
transfer  had  been  made.     The  perfection  of  the  work  by  this 

I)roces8  depends  principally  on  the  skill  of  the  printer,  very 
itlk^  if  aajrthing,  being  left  to  be  finished  by  hand  with  the 
pencil.  Those  wlio  have  experimented  on  "  Dii^hanie''  will 
readily  understand  the  procesa,  which  only  differa  from  it  in 
employing  transparent  colour. 

Brides  tbo  (M-dinnrv  nrtifles  for  house-conRiimption,  large 
quantities  of  panels  lor  steam-boat  cabins,  dmiiig-room  furni- 
ture, ^c,  are  made  for  the  export  trade  to  Canada,  North  and 
South  America,  Russia,  Spain,  cS:c.,  besides  an  immense  variety 
of  large  pieeea  of  household  famitare,  wardrobea,  loo  and 
other  tablea^  dresaing-glaases,  sofas,  &e.,  decorated  to  anit  the 
taste  or  the  want  of  taste  of  purchasers  in  the  countries  to 
which  they  are  exported.  Of  these  Meaara.  MoCallnm  and 
Hodson  are  large  prndnrcrs. 

The  style  of  ornamentation  adopted  in  these  articles  has, 
there  can  bo  bttle  question,  materially  injured  the  trade,  by 
fostering  a  taste  lor  exuberant  decoration,  opposed  to  all  true 
principlea  of  ornamental  art.  It  ia  aatiafactory^  however^  to 
know  that  if  artidea  in  good  taste  are  required  they  are  to  be 
obtained.  The  ancceaaor  of  the  old  house  of  Jennena  and 
Betteridge,  which  was  practically  the  first  to  raise  papier 
mdchc  irnods  to  the  rnnk  of  genuine  nrt  Tnamifactures,  atill 
worthii}  inaintains  the  credit  of  his  predecessors. 

Birmingham  has  never  yet  been  rivalled  or  a{)proarhed  in 
the  manufacture  of  papier  mache.  The  French  have  attempted 
it,  bnt  they  signally  fail  in  the  materialj  and  more  curioua  still 
in  the  ornamentation,  -In  the  Beport  on  the  Paria  Exhibition 
of  1855,  it  is  obaerved  that  ''the  examplea  exhibited  in  the 
French  and  German  departments  bore  marked  evidence  of 
improremenl  in  aome  of  the  beet  articles ;  hut  with,  all  their 
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artistio  errors  the  Birmingham  productions  were  oertuiily  Tec^^ 
superior  in  point  of  workiuauship  and  friiisli  to  niw  other  works 
of  the  clas.-5.''  The  remarks  of  another  Jun  r,  .Mr.  D.  Wv-itr, 
are  even  more  emphatic.  He  says  : — "A  piece  lakeu  at  raniioiu 
from  the  stall  of  Jenneus  and  iietteridge  was  placed  be&ide  the 
Prossiaiii.  The  superiority  of  the  former  was  incontestible. 
The  Birmingham  black  turned  that  of  the  Pnuaian  hrowB. 
The  Birmingham  hand-poliBh  was  dean  and  smooth  to  the 
touchj  the  Prussian  was  greasy-looking  with  vamiah  and 
undulating  under  the  hand ;  in  fiict  it  appeared  quite  coarse 
hy  contiast  with  the  English." 

Many  of  those  who,  in  early  life,  were  decoi-at^^rs  of  papier 
vAth£,  have  since  become  artists  in  the  truest  sense  of  the 
word^  and  produced  pictures  which  are  Tslaed  and  coreted  by 
collectors.  Not  a  few,  also,  have  turned  their  attention  to 
painting  on  gl^ss,  sereral  of  the  best  workmen  at  Messra. 
Hardman'-  ]i:tvin<^  received  their  artastie  education  at  Messrs. 
Jennens  aud  Bettendge. 

Manufacturers,  in  the  trade^  ai  kiiOH  ledge  the  advantage  of 
the  Local  Schools  of  Art  as  auxiliaries  in  the  training  of  their 
decorative  artists  and  I4>prentices. 

In  tiie  manufacture  of  papier  mftch^  articles  firom  pulp,  it 
it  is  estimated  that  about  300  tons  oi  the  raw  material  are 
consumed  annually,  amounting  at  £25  per  ton  to  £7,500,  and 
the  maniifa^tnred  products  being  about  £1,UUU  a  ypnr.  For 
the  produi  II  tti  of  the  grey  spongy  paper  from  which  the  best 
goods  are  made,  the  Farnworth  Mills,  near  Alauchestcr,  ai*e 
the  most  celebrated.  The  demand,  however,  for  best  guods 
has  materially  decreased,  and  consequently  limited  that  for  this 
kind  of  paper.  The  pulp  material,  although  the  articles  made 
from  it  are  inferior  in  appearance  and  more  brittle  in  substance, 
is  cheaper  than  the  paper ;  and,  consequently,  secures  the 
preference  for  commercial  sale  and  gener.d  use. 

Upwards  of  one-half  the  labour  in  this  manufactm*e,  it  is 
estimated,  is  dune  by  le males,  whose  hands  seem  peculiarly 
fitted  to  give  the  brilliant  concluding  finish  to  the  suriace  of 
the  articles.  Best banders  "  realise  firom  12«.  to  16«.  Women 
employed  in  other  operations  as  "  blackers,''  &c.,  from  10*.  to 
12t.,  and  girls  6s.  per  week.  Decorative  furtists  or  painters  of 
ornament  receive  from  30«.  to  bOs.  per  week,  and  superior 
hands  employed  on  special  work  still  higher  wages. 

It  is  calculated  that  in  the  papier  machc  aud  japan  trade 
about  1,000  hands  are  now  employed.  The  numbers  in  1801 
were  428  males  and  465  females,   lliere  are  no  means  of 


PAniB  lUCHB  OJOrAMXNT. 


578 


arnving  at  an  exact  estimntp  of  tlie  numhors  employed  in 
papier  much^  alone.  There  are  in  Birmmgliam  forty-five 
manufaetnrers  of  japanned  iron  goods^  fifteen  of  whom  are 
aliio  manufacturers  of  papier  uiucLe. 

In  the  production  of  what  may  be  termed  legitimate  articles 
of  papier  m9xAt4,  each  as  trays,  &c.,  the  trade  is  not  increasing ; 
but  tnere  is  no  falling-oif  in  the  demand  for  large  articles  of 
fomiture  and  chairs  of  combined  papier  mdche  and  wood. 
Lar^o  orrlers  for  panels  for  stf?n!ihr)at  cabins  Imve  also  recently 
bet  II  f'xceuted,  the  Birmingham  makers  having  secured  the 
order  for  decorating  the  cabins  of  one  of  the  French  ijimperor^s 
yachts  in  competition  with  French  mauufactiu'eri. 

The  tendency  to  over-elaboration  of  omament,  fostered  by 
the  prodaction  of  goods  for  foreign  markets  has,  there  can  be 
Httle  donbt,  operated  in  checking  the  home  demand,  since 
purchasers  are  natoraiij  shy  of  articles  the  majority  of  which, 
especially  in  the  larger  and  more  elaborate  exnmples,  are 
produced  in  a  depraved  taste  and  vicious  style,  regardless  alike 
of  the  material  r>ut  of  wliich  they  are  made  and  the  purpose 
for  which  they  are  intended.  Tlie  execution  of  the  ornamen- 
tation, SO  far  as  manipnlation  is  concerned,  is,  in  the  best 
eiamples,  perfect.  The  flower-painting  is  admirable,  and  the 
OOpies  of  pictures,  where  introduced,  have  frequently  been 
lendered  with  no  mean  artistic  skill;  but  all  such  work  is 
rnapproprintely  applied  to  the  decoration  of  such  a  material. 
The  same  may  be  said  of  the  profuse  use  of  pearl- work.  Pearl 
iiuwers  are  simply  an  error,  as  are  also  those  so  beautifully 
coloured  and  delicately  shaped  in  all  their  relief,  on  a  hori- 
■ontal  sorfiftce,  destined  to  he  covered  wiUi  the  paraphernalia 
of  the  tea-table.  For  table  tops,  Sdc,,  conventional  ornamen- 
tation, in  which  the  design  is  so  drawn  as  to  suggest  the  idea  of 
inlaid  ornament,  is  the  most  correct  in  taste.  It  is  only  just 
to  the  leading  papier  miiche  mannfacturers  to  add  that  they 
fullv  iinderstana  the  errors  of  the  stvle  trenerallv  prelerrod  : 
but  so  long  as  the  popular  tendency  is  in  favour  of  ornamen- 
tation in  which  show  aud  glitter  preponderate,  and  articles 
decorated  in  accordance  with  tme  principles  are  only  selected 
by  buyers  of  educated  taste,  it  is  too  mndi  to  expect  that 
producers  should  deliberately  shut  ^emselves  ont  of  the  more 
eztonded  and  profitable  market. 
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The  manitftKstiiTe  of  writing  and  printing  paper  is  not  largely 
carried  on  in  Birmingham,  and  tne  principal  mill  for  brown 

paper  has  recently  been  removed  to  a  mm  looilitj  in  tia0 
neighbourhood.    Buti  although  the  mannfactnre  of  paper  in 

its  orrliTi?vrv  form  is  not  one  of  the  important  trartes  of  the 
town,  the  articles  of  which  paper  forms  the  trrDniidwork  are 
very  numerous,  and  their  manufacture  gives  employment  to  a 
considerable  number  of  hands.  Some  of  the«e  branches  of 
mann&otnre  simply  work-np  ovdinary  paper  and  paalioboardi 
bnt  otliets  require  an  artiote  poBaosaing  aUooetiiar  different 
qualities.  The  mann&cture  of  this  land  of  paper^  and  of 
articles  made  from  it,  may  l)o  looked  upon  as  more  especially 
ppcnlinr  t(»  this  locality.  !n  the  manufacture  of  this  special 
paper  the  whole  of  the  improvements  introduced  in  ordmaiy 
paper-making  for  producing  continuous  sheets,  &c.,  are  useless, 
and  the  old-fashioned  hand-toolfl  are  still  used.  For  the 
purposes  of  the  japanners^  sheets  of  paper  nsed  to  be  pasted 
together  into  the  iorm  of  tray  blanks,  paoiftls,  &c. — a  laborion 
and  expensive  operation,  rendered  still  more  costly  by  the  daty 
paid  on  the  pnpf»r  emplovod. 

.About  twi'iity-five  years  since,  Mr,  Bnndicy  took  out  a 
patent  for  makiuu;  these  articles  from  pulp,  without  the  inter- 
mediate process  of  making  it  into  sheets  of  paper.  This  pulp 
is  made  irom  raes  prepared,  washed^  aud  ground  in  the  ordi* 
naiy  manner,  and  discharged  into  a  vat  as  was  the  custom  nndeor 
the  old  system  of  paper  making  by  hand,  llie  workshops 
containing  those  vats  are  fitted  with  two  sets  of  presses,  one 
set  placed  near  the  vats  and  fitted  with  a  taljle  having  a  trough 
round  its  outer  edge.  Above  this  table  a  s(  rew  is  fitted  into 
a  cross  piece  of  the  framework,  and  is  worked  by  an  urrange- 
ment  oi  levers,  ITie  other  presses  are  simple  screw  presses  of 
considerable  size  and  power. 
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The  worlmian  is  inipplied  with  a  mould,  which  ia  simply  a 
piece  of  copper  wire  web,  fitted  and  stretched  over  a  frame- 
work of  wood — a  shallow  frame  called  a  deckle,  which  fits  on 
the  edge  of  the  mould,  and  which,  when  fixed,  forms  the  mould 
into  a  shallow  tray.  The  large  screw-press  being  raised,  and 
a  square  of  felt  laid  on  the  block  which  forms  the  bed  of  the 
press,  the  workman  dips  the  mould  and  deckle  into  the  vat  full 
of  pulp,  and  lifting  it  out  horizontallj  shakes  the  pulp  for  the 
donble-object  of  equalising  the  thickness  and  felting  the  fibres 
of  the  pmp  together.  He  then  allows  it  to  drain  sHghtlj, 
removes  the  dec-klo,  and  transfers  the  wet  sheet  of  ncwlj-furmcd 
paper  to  the  square  of  felt  on  the  bed  of  the  press.  Tin  repeats 
this  till  he  has  accumulated  a  suiHcient  number  of  shei  l  s  to  form, 
when  pressed,  a  piece  of  the  thickness  he  requires,  and  then 
places  another  square  of  felt  on  the  top  of  them.  These 
opemKons  are  repeated  till  the  press  is  faW. 
-  The  press  is  then  put  in  action,  and  the  water,  to  a  great 
extent,  soneeBed  out  of  the  wet  material,  the  layers  plaoed 
between  the  pieces  of  fdl»  being  thtts  nnited  so  as  to  form  one 
thick  sheet  of  papor. 

When  a  ven'  thick  shoct  is  rennired,  a  deckle  with  a  very 
deep  frame  or  moveable  edge  is  em]»loycd,  which  is  placed  on 
the  table-^ress  and  then  Sled  with  pulp,  on  which  another 
fttane  of  wire  of  the  same  description  as  the  deckle  is  placed, 
this  frame  jnat  loosely  fitting  into  the  outer  rim.  The  screw 
then  oxerts  a  gradual  pressure,  and  a  considerable  portion  of 
the  water  flows  away  l)v  mean*;  of  the  gutter  round  tlie  press- 
table.  These  sheets  are  then  placed,  several  together,  betwco?! 
felts,  in  the  some  manner  as  the  thinner  sheets,  and  all  the 
water  possible  pressed  out.  They  are  then  taken  to  a  hot 
room  and  dried  thoroughly,  if  intended  for  any  kind  of  use, 
as  dat  sheets.  If  intended  for  trays,  bowls,  or  other  articles 
haying  anj  but  a  flat  surface  another  operation,  Uiat  of 
moul&ig,  baa  to  be  performed  at  thie  stage  of  the  mann* 
fikctnre. 

For  moulding  the  wet  sheets  into  shape  iron  moulds  are 
employed,  having  the  required  pattern  or  shaj  o  on  them  in 
relief,  and  not  sunk  as  in  ordinary  dies.  The  workman  having 
«iled  the  mould,  plaees  on  it  a  sheet  of  the  paper  as  it  leayes 
the  last  press  in  the  pulp  room.  This  he  presses  firmly  with 
iiis  hand  over  the  mould,  taking  care  that  the  thickness  is 
iregpiar,  and  every^part  well  and  x^losely  coyered.  On  this  ho 
places  a  shoot  of  iron,  stamped  to  the  form  of  tho  9n}\d  mould, 
and  on  thia  ha  places  anothor.  sheet  .o£  the  paper ,with  the  same 
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precautions,  this  process  being  repeated  four  or  five  times. 
When  a  snfficient  number  of  moulds  are  arranged  to  fill  a 
press  they  are  placed  on  the  table  of  the  press,  and  a  very 
gradual  pressure  exerted,  the  power  being  slowly  increased 
and  continued  from  three  to  four  hours. 

By  this  time  the  pulp  has  been  sc^ueezed  so  dry  and  ham 
become  so  firm  as  to  retain  its  shape  with  the  assistance  of  the 
iron  stamped  moulds  place  1  I  •  tween  eadi  sheet.  Biach  monld 
is  then  taken  in  its  tarn  and  placed  in  the  drying  room.  Thus 
far  the  process  is  the  same  in  all  cas^s,  nnd  the  appearance  of 
both  sheets  and  moulded  forms  is  rough  and  not  imlike  thick 
pieces  of  whit ey- brown  jiaper. 

In  making  the  pulp,  materials  of  different  qualities  have 
been  used,  and  the  aiil^nt  qnalittes  of  paper  boards  produoed 
are  now  applied  to  the  purposes  for  whimi  they  are  intended. 

Those  for  button  boards,"  as  they  are  technioaUy  called, 
are  rolled  by  a  pair  of  powerful  rolls  of  the  ordinary  construc- 
tion, and  tlu'n  cut  into  rouTid  discs  of  different  sizes,  called 
bntton  blanks,  which  are  used  for  filling  up  aud  giving  firmness 
aud  solidity  to  Florentine  buttons. 

Before  the  abolition  of  the  p^er  duty  these  bntton  boards 
were  subject  to  the  pa3anent  and  all  the  Eizcise  regulalaoiui  of 
stamps,  notwithstanding  that  the  pnrposes  to  which  they  were 
ai^lied  were  in  no  way  like  those  for  which  ordinary  paper 
was  employed.  For  some  time,  !iowpver,  before  the  abolition 
of  the  duty,  it  was  evaded  by  nit  ring  the  sheets  into  blanks  at 
the  ])aper-mill,  the  Governnieiit  allowing  them  to  be  sold  in 
that  form  free  of  duty.  This  naturally  led  to  the  transference 
of  what  was  one  of  the  operations  of  a  button  msnnfiustofj  to 
the  paper  makers,  as  a  few  paper  makers  had  thus  to  cat 
blanks  for  many  bntton  makers;  this  department  of  their 
business  so  increased  as  to  lead  to  the  employment  of  presses 
worked  by  steam,  the  cost  being  so  greatly  reduced  by  this 
means  that  blanks  were  sold  at  much  less  than  the  boards  duty 
paid  would  have  cost,  had  the  button  makers  cut  the  blanks 
themselves. 

The  other  sheets,  after  having  been  well  rolled,  are  taken 
with  the  moulded  articles  and  dipped  in  linseed  oil,  the  work* 
man  taking  care  that  just  enough  is  absorbed  to  penetrate  to 

every  ]>avt.  and  no  more,      nn  excess  would  spoil  the  poods. 

After  tlippiuj?,  they  are  phvced  in  an  ordinary  jn]>anning 
stove,  and  dried.  In  the  process  of  drying",  a  thick  juinerent 
vapour  is  given  off*  abundantlv  ;  but,  on  weighing  the  ariiclea 
after  leaving  the  stove,  it  is  K»und  that  they  iiave  lost  noHung 
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by  the  dr^ring,  the  oxygen  taken  up  by  the  oil  compensating 
for  all  the  vapour  given  off.  The  effect  of  the  oil  is  to  make 
the  material  hard  and  firm,  and  exceedingly  strong.  In  times, 
when  hnseed  oil  hm  been  dear,  many  experimoiits  have  been 
tried  to  find  a  substitute;  but,  though  substances  hnve  been 
used  which  give  the  reauired  hardness  and  strength  at  a 
cheaper  first  cost,  it  has  always  been  found  that^  owing  to  the 
nonnkbsorption  of  oxygen  in  drying,  the  loss  of  weight 
Ooanterbalances  any  advantage  derivable  from  their  use.  The 
articles,  after  being  dressed  smooth,  are  then  ready  for  the 
operations  of  cabinet-makers,  japanners,  and  others. 

The  freedom  of  this  material  from  all  liability  to  wnrp  or 
split  has  of  late  brought  it  into  favour  for  panels  for  railway  and 
other  carriages;  and,  for  those  purposes,  sheetSi  so  large  as 
8  feet  6  b V  3  feet  2,  are  frequently  made.  The  uses  to  which 
the  material  in  this  state  is  applied,  are  exceedingly  nnmerous ; 
bat  are  so  connected  wiih  other  manufactures,  that  any  deacrip* 
tion  would  be  more  appropriately  introduced  into  an  account  of 
their  operations.  The  manufacture,  however,  of  imitntion  jet 
ornaments,  to  which  the  process  of  Messrs.  Dnvcn})ort  and 
Cole  has  given  a  large  development,  seems  to  have  been 
actually  called  into  existence  by  the  peculiar  properties  of  this 
maiterial,  and  the  ease  with  which  it  can  be  worked. 

In  this  manu&ctnre  the  process  is  exactly  as  has  been 
described,  except  that  the  material  is  made  in  pieces  that 
would  be  more  appropiately  called  blocks  than  sheets,  in  the 
propnration  of  which  the  greatest  care  as  to  material  and 
manipulation  is  required.  These  blocks  are  afterwards  .sawn 
into  small  boarda,  aud  these  boards  form  the  raw  material  of 
the  jet  ornaments.  These  boards  are  converted  into  the 
finished  ornaments  by  means  of  grinding  wheels,  of  Tarions 
shaped  edges  and  material,  which  cut  the  pieces  into  any  ibnoi 
or  pattern  into  which  real- jet  is  ipable  of  being  made,  the 
blacking  and  polishintir  bcinp;'  so  well  executed  as  to  make  the 
appearance  exceedingly  like  the  real  article. 

One  instance  of  economising  waste  worth  notice  in  tliia 
manufacture,  is  that  the  dust  collected  fr*om  the  process  of 
cutting  into  form  by  the  wheels  is  collected  and  made  plastic 
by  mixing  with  a  cement,  and  from  this  composition  are  iormed 
brooches  and  other  articles  where  the  pattern  is  a  bow,  or  may 
other  involved  design,  thus  not  only  effecting  a  large  saving 
of  material  but  making,  with  the  greatest  case  and  rapidity, 
articles  which  when  cut  out  of  the  solid  took  a  long  time  and 
required  couiuderabie  skill. 


ROPB-M AKIN6 :  IlEMP  AND  WINB. 


bt  johk  turner  wbight. 


Though  BirmiBgham  oaziiioidaim  to  be  either  the  exclusive  or 

the  principal  seat  of  the  manufaoture  of  hemp  and  wire  ropes, 
yet  (his  industry  has  of  late  years  attained  such  an  importani 
position  in  the  town  as  Reserve,  and  even  to  require,  a 
chapter  in  the  present  volume.  To  the  ordinary  branches  of 
tijo  trade  it  is  impossible  to  assign  any  special  locality;  twine- 
inakiiig,  at  all  events,  is  carried  on  throughout  the  kingdom— 
«f-erv  considerable  town  having  its  spiuuing-walks,  intended 
chiefly  to  supply  local  wants.  It  is,  however,  only  in  com- 
paratively few  places  that  the  rannufactnre  is  established  on  an 
extensive  scale,  for  the  production  of  ropes  for  general  use,  or 
for  exportation ;  and  tlio  places  are  still  fewer  in  which  the  full 
assistance  of  costlv  macLinerv,  and  the  resources  of  steam- 
power,  are  called  iiiLu  operation.  The  largest  and  most 
important  "  roperies,"  properly  so  called,  sua  to  be  found  in 
Liverpool ;  in  the  various  shipping  towns  on  the  IVne,  Wear, 
•and  Tees ;  in  Londmi  $  at  some  of  the  Royal  Dockyards ;  in  a  few 
of  the  Scotch  ports;  and  lastly,  though  not  leasts  in  Birming- 
ham. It  is  probable,  indeed,  that  our  own  town  ati'ords — at 
the  Universe  Work??,  (ianison  Street — the  most  favourable 
opyiortuuiiy  of  witiu'ssiiig  the  eutiri*  j)roeesses  of  rope  and  twin© 
iiiakjiig  under  one  roof;  in  their  various  brauches  of  hand- 
made hemp  ropO,  of  twine  SfMnning  and  hemp-rope  making  by 
"maohinery,  and  of  the  mannfactare  of  wire-rope ;  while  one 
branch,  that  of  hemp  and  wire  rope  combined,  is  exclusively 
confined  to  Birminghsm,  under  the  patent  of  Messrs,  J.  and  £. 
Wright. 

Though  the  manufacture  of  wire  rope  is  of  eonipanitively 
recent  introduction  into  Birmingham,  it  has  already  taken 
strong  root  here  ;  and  this  town  bids  fair  ultimately  to  become 
one  of  the  principal,  if  not,  indeed,  the  chief  seat  of  the 
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manafacture,  owing-  y^artlv  to  its  central  position,  and  th® 
consequent  facilities  ot  carriage ;  but  niainlv  to  the  feet  that 
Birmiugliam  possesses  almost  a  monopul  v  of  wirc-drawincr.  and 
therefore  enjoys  peculiar  advantages  tor  the  production  of 
articles  of  whicK  wire  foiMni  an  important  constitmeat  park 
The  justice  of  tkis  anticipation  is  proved  by  tbe  oircnmstanoe 
that  Birmingkam-made  wire-rope  has  already  established  itseff 
in  the  niRiket  as  a  formidable  competitor  with  the  production 
of  other  districts  ;  nnd  the  rapid  increase  of  the  trade  warrants 
the  belief  that  in  t)iis  branch  of  industry  the  Metropolis  of  tlM 
Midlands  lias  an  Hn[Hjrtnnt  future  before  it. 

To  trace  the  history  of  rope-making  is  out  of  the  question 
—the  origin  of  the  art  is  lost  in  remote  antiquity.  From  th^ 
eaHiest  affes  every  nation  has  known  how  to  make  ropes  ^ 
some  kind  or  other ;  and  for  this  purpose  all  kinds  of  mAteriak 
have  from  time  to  time  been  employed — from  the  coarsest  and 
roughest  grass,  rudely  plaited  or  twisted  by  manual  labour 
into  strands,  up  to  the  rhoircst  Russian,  Italian,  and  Manilla 
hemp,  spun  first  into  yarn  by  elaborate  machinery,  and  then 
laid  and  formed  into  the  finest  twine  Or  the  stoutest  cables, 
with  a  degree  of  care  and  skill  unsurpassed  by  the  most  highly 
organised  branches  of  manu^turing  industry.  Bnt  thon|^  of 
an  antiquity  reaching  back  almost,  if  not  actually,  to  th« 
earliest  ap^es  of  man,  it  is  only  within  the  last  centniy  that 
rope-making  has  received  much  attention  firom  mechanical 
inventors.  Even  now,  the  process  which  has  existed  without 
material  cliano"e  for  hundreds  of  vcars  niav  still  be  seen  in 
operation  in  uur  open  rope-yards  and  spinning-walks — the 
primitive  wheel,  the  workman  with  a  bundle  of  hemp  strung 
round  his  waist,  and  the  slow,  laborious,  and  imperfect 
operation  of  laying  and  twisting  the  strands  by  maimal 
labour. 

Lookini^'  back  upon  the  unscientific  methods  exclusively  in 
use  until  about  eighty-four  yonrs  ajz'n  {when  the  first  rope- 
makintr  machinery  was  devised)  it  is  really  wonderful  to  think 
how  our  ancestors  could  have  contented  themselves  with  the 
slow  processes  they  employed,  and  the  unsatisfactory  results 
they  obtained.  The  spinning  of  hemp  and  flax  into  yam  was 
done  entirely  by  hand  and  in  the  open  air,  and  the  manufacture 
of  ropes  was  conducted  in  an  equally  unscientific  manner  |  the 
yarns,  supported  at  intervals  upon  "  stake  heads,"  were 
stretched  the  full  length  of  the  rope-walk,  then  divided  into 
the  number  required — they  were  slowly  twisffnl  together  into 
strands,  au.d  afterwards  the  strands  tlins  produced  were  twisted 
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into  ropes;  the  ropes,  when  cables  liad  to  be  made^  beings 
similarly  twisted,  until  the  necessary  strength  and  thickness 
were  attained. 

It  was  possible  in  this  way  to  make  tol  era  lily  perfect  short 
and  small  ropes,  but  at  tlic  best  the  large  ropes  thus  niade 
were  very  nnsatisfactory,  because  the  strands  were  uueveuly 
formed,  and  when  arranged  in  ropes  they  were  subjected  to 
ffreat  differences  of  tension  according  to  their  position,  and 
Sins,  netwithstanding  the  utmost  care  on  the  part  of  the  work* 
man,  the  rope  was  always  of  unequal  strength.  Whatever  the 
materials  of  which  it  is  composed,  n  well-made  rope  should 
present  a  ptM-foctly  oven  external  surface,  and  the  strands  should 
be  so  arranged  as  to  bear  a  iiiiit'orm  strain  throughout  the 
length  and  thickness  of  the  rope.  These  essentials,  together 
with  the  economy  of  labour,  greater  speed  of  production,  and 
the  diminution  of  cost,  are  the  objects  which  have  been  aimed 
■at  by  the  several  inventors  who  have  applied  themselves  to 
'the  construction  of  rope^makiug  machinery.  In  the  main, 
these  objects  have  been  almost  perfectly  attained  by  suc- 
cessive inventors  ;  but  witliiu  the  last  half  ceiiTury  rhe 
improvements  in  inaehinery  have  beeu  so  rapid,  and  the 
patents  taken  out  so  numerous,  that  it  is  utterly  impossible  to 
assign  to  any  one,  or  to  any  certain  number  of  inventors,  the 
cre£t  of  having  brought  rope-making  machinery  to  its  existing 
stato  of  perfoction-^iudeed,  every  year  instances  some  change 
in  the  machinery^and  it  often  happens  iliat  an  alteration  of 
what  is  seemingly  mere  detail,  effects  an  improvpTncnt  which 
is  of  the  greatest  value  to  practical  men,  but  is  incapable  of 
explanation  toothers. 

It  would  bo  a  mere  dry  record  of  names  and  daie.-^  to 
recount  the  successive  patents  taken  out  for  hemp  rope- 
making  machinery.  The  series  virtually  began  in  1792,  with 
Cartwright's  famous  '*  Cordelier and  has  continued  until 
•now — ^the  most  notable  inventions  having  been  those  of 
Chapman,  of  Newcastle;  Belfour,  of  Klsinenr ;  Captain 
Huddnrt  :  Carr,  of  Slieffield ;  Fotliorgill  and  Crawluill,  of 
Southvvick  ;  l^ang,  of  Greenuek ;  Stewart,  of  (Trln'>L'''*w  ; 
Horner,  of  Belfast;  Norvell,  of  Newcastle;  and  Swallow,  and 
Gamock,  of  Liverpool.    The  patentees^  thus  hastily  ename- 

'rated,  (and  others  whom  it  is  needless  to  mention,)  ormg  the 
invention  of  rope-making  macliinei  y  down  from  its  begiouing 

<in  1792,  to  the  present  day.  The  list  includes  machines  for 
spinning  yarns,  (due  cliletly  to  Mr.  Lanir) ;  for  twisting  yarn 

-into  strands,  the  credit  of  which  originally  belongs  to  Capiain 
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Huddiirt ;  travelling  raacHines,  running  on  tramways  along  tbe 
rope-yard,  and  "closing"  the  strands  into  ropes,  (due  to 
Chapman;)  hackling  machines,  (invfMited  by  Horner);  and, 
finally,  "  endless "  rope-making  machines,  (the  invention  of 
Mr.  Norvell,)  which  make  strands  and  ropes  at  the  bume  time 
without  a  rope-yard.  With  this  brief  introdnetoiy  sketchy  I 
proceed  to  describe  the  process  of  rope-makiiig  by  machinery^ 
under  its  main  divisions  of  hemp  and  wire  rope,  the  machinefy 
in  each  cAse  being  understood  to  be  driren  by  steam  power. 

MANUrACTUBK  01  H£M1>  BOFS. 

This  consists  of  four  processes:  (I)  Preparing  the  hemp 
for  spinning ;  (2)  spinning  the  hemp  into  yam ;  (3)  twisting 
the  yarn  into  stranas ;  and  (4)  forming  the  strands  into  a  rope. 

The  hemp  is  imported  ready  "scutched,"  /.t.,  cleansed 
from  dirt  and  other  imperfections.  When  received,  the  first 
thing"  done  is  to  sort  it  from  the  bales,  and  to  cut  it  into  lengths 
of  from  thirty  inches  to  three  fcot — it  being  impossible  to 
produce  yam  fine  t  iiuugh  for  f^cueral  pui'poscs  if  the  hemp 
were  worked  at  itw  lull  length,  from  seven  to  eight  feet.  Ihe 
first  process  is  that  of  "hackling/'  that  is,  to  separate  the 
fibres  from  each  other,  and  to  arrange  them  parallel  for  spin* 
ning.  This  is  done  by  throwing  the  ends  of  the  fibres  lightly 
on  the  points  of  sharp  steel  pins,  fixed  in  rows  on  a  board  or 
stock,"  and  technically  called  a  "  heckle.''  'i  he  pins  are 
nine  or  ton  inches  long,  about  three-eighths  of  an  inch  in 
diameter  at  the  lower  end,  and  gradually  tapering  to  a  sharp 
point.  The  operator  stands  in  front  of  the  heckle,  and  throws 
the  loose  ends  of  the  fibre  on  the  pins,  repeating  the  operation 
nntil  the  fibres  are  perfectly  parallel  and  thoroughly  dis* 
eu gaged  from  each  ower. 

The  prepared  hemp  is  next  submitted  to  the  action  of>  a 
machine  called  a  "  lapper,''  the  object  of  which  is  to  soften  it, 
and  induce  still  greater  regularity  of  aiTangement  and  perfect 
separation.  The  lapper  consists  of  a  table,  having  on  each 
side  a  wooden  ledge,  six  inches  high,  eight  or  nine  inches  wide, 
and  three  or  four  feet  long,  forming  a  sort  of  channel.  At  the 
extremity  are  placed  two  fixed  rollers,  each  six  inches  in 
diameter,  one  above  &e  other;  the  lower  one  receiTinff  its 
motion  from  a  central  spitidle,  by  means  of  a  belt  and  pnSey ; 
the  upper  one  pressing  against  its  fellow  by  its  own  weight. 
The  hemp  is  regulated  in  its  pa.ssage  up  me  above  described 
channel,  by  a  workman  standing  behind  the  machine.  Im* 
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mediately  in  front  of  the  fixed  loUers  ia  placed  a  circnlar 

airangement  of  heckles,  having  a  downward  motion,  thus 
leading  the  fibre  from  the  fixed  rollers  to  the  under-side  of  the 
heckle  frame.  A  case  of  sheet  iron  is  so  arranged  as  to  form 
more  than  a  hall-circle  over  the  heckle  frame,  and  to  como 
within  half-an-inch  of  the  pinSj  thus  keeping  the  fibres  on  the 
Cylinder.  Between  each  row  of  pins^  a  small  bar  is  placed, 
working  with  an  eooentrio  motion,  and  cansing  the  bars^ 
between  the  heckle  stocks  or  ''fidlers/'to  recede  as  the  cir- 
cular arrangement,  or  barrel,  of  pins  passes  the  feed  rollers, 
and  gradually  advancing-  towards  the  point  of  the  heckle  pins 
as  they  come  up  on  the  olher  side,  thus  forcing  the  fibres  off 
the  ends  of  the  pins.  At  this  point,  the  fibres  are  being 
"  lapped"'  or  wound  on  to  a  large  di'um,  six  feet  diameter, 
travetling  with  great  velocity,  and  full  of  heckle  pins,  arranged 
in  longitudinal  rows.  When  a  ''lap/'  of  between  six  and 
seven  pounds  weight,  is  wound  or  lapped  on  the  cylinder,  the 
belt  is  thrown  off,  and  the  cylinder  stopped  by  mBanB  of  a 
powerful  break.  The  workman  then  takes  a  round  steel  bar^ 
inserts  it  between  the  surface  of  tlie  cylinder  and  the  fibres, 
bursts  the  latter  asunder,  and  draws  tliem  clear  of  the  heckle 

Eins.  The  "  lap*'  of  hemp  is,  by  this  time,  about  nineteen  feet 
mg,  and  is  ready  for  the  next  process — that  of  "  spreading*' 
and  drawing.'' 

The  object  of  this  process  is  to  convert  the  'Map,"  of 
prepared  fibre  into  a  continuous  "sliver.**  This  is  done  by 
placing  the  lap  on  a  travelling  sheet,  supported  on  a  table,  and 
having  a  uniformly  progressive  motion  imparted  to  it  by  means 
of  rollers  arranged  at  each  end.  At  the  upper  end  of  this 
travelling  sheet  are  placed  two  feed  rollers,  called,  for  the  sake 
of  distinction,  ''retaining''  rollers,  and  moving  in  opposite 
directions.  The  fibres  are  guided  from  the  travelling  sheet  up 
to  the  retaining  rollers  by  means  of  polished  iron  guides. 
After  passing  through  these  rollers  the  fibres  are  once  more 
penetrated  ijy  heckle  pins,  arranged  on  V)ars  or  "fallcrs" 
which  have  a  continuously  progressive  motion.  There  are  two 
kinds  of  mechanism  for  the  production  of  this  motion,  knowu 
respectively  as  the  ''sheet  gill**  and  the  "screw  gill;'*  the 
former,  the  older  method,  is  now  entirely-  snperse&d  by  the 
latter,  which  may  be  described  as  follows llie  heckle  teeth 
are  placed  on  bars  or  "fallers,**  supported  at  the  ends  by 
guide  bars,  fastened  to  the  inside  of  sockets  in  which  revolve 
endless  screws.  Two  of  these  screws  are  placed  at  each  side 
of  the  machine^  one  above  the  other,  and  working  in  opposite 
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directions.   The  upper  pair  of  screws  carry  forward  the  heckle 

bars  or  ''fallers"  from  the  retaining  to  the  drawing  rollers, 
at  which  point  they  drop  clear  of  the  hemp  fibres  on  to  fixed 
bfirs  placed  below,  where  thoy  are  rom'vpd  into  the  lower  ?et 
of  screws,  Beinff  thus  clear  of  the  iibres  tliev  are  c  onveyed 
underneath  the  upper  set  of  bars  or  "  fallers  back  to  the 
retaining  rollers.  The  heckle  teeth  attached  to  the  *^  fallers'* 
thns  always  project  upwards,  and  are  presented  perpendicularly 
to  the  hemp  at  every  stage  of  their  movement.  After  passing 
over  the  above  describSi  arrangement  of  heckle  pins,  and 
through  the  drawing  rollers,  the  fibres,  in  the  form  of  a 
"sliver"  or  flat  ribbon,  are  delivered  by  means  of  another  pair 
of  rollers  into  a  tin  can  placed  at  tbe  end  of  the  machine.  An 
ingenious  arranpferaent  connected  with  this  process  ren)ains  to 
be  mentioned,  namely,  tbe  registration  of  the  length  of  the 
"  slivers."  This  is  effected  in  the  following  manner.  At  the 
extremity  of  the  axis  of  the  lower  drawing  roller  is  placed  a 
small  endless  screw,  working  into  a  worm  wheel;  on  the  axis 
of  this  wheel  is  placed  another  endless  screw,  driving  a  second 
wheel ;  in  tbr  rim  of  the  latter  is  inserted  a  pin  or  stud,  which 
at  each  revolution  of  the  wlieel  commnnicates  with  a  small  bell 
by  means  of  a  spring,  thus  giving  notice  to  the  attendant  that 
a  "  sliver  "  is  complete. 

From  this  machine  the  "  slivers "  go  to  another  nearly 
similar  in  all  its  parts,  with  the  exception  thtft,  immediately 
under  the  rollers,  a  poUshed  steel  plate  is  arranged  instead 
the  spreadin?  tables  ;  and  a  number  of  slivers"  are  put  in 
together.  When  they  leave  the  machine,  the  "slivers"  are 
found  to  be  cliaracteriscd  by  evenness,  fineness,  and  rcQ^ii- 
larity.  This  is  known  as  the  "  second  drawinnf."  Another 
machine?  next  performs  the  third  drawing,"  exactly  similar 
in  principle,  and  then  the  "  slivers  "  are  ready  to  be  spun  into 
yarn. 

The  process  which  the  hemp  undergoes  at  the  spinning 
frame  is  analogous  to  that  of  the  prepanng  machineiy  in  the 
first  part  of  its  treatment.  It  first  passes  over  a  polished 
curved  plate  to  the  retaining  rollers,  and  thence  to  the 

"faller.s  "  or  heckle  l)ars.  It  then  enters  the  front  or  delivery 
roller,  at  which  point  "  drawing  "  or  reducing  the  hemp  comes 
to  an  end,  the  ''sliver"  being  now  of  the  size  required  for 
spinning.  Over  the  part  of  the  delivery  roller  the  "sliver" 
passes  on  to  a  curved,  poUshed  iron  plate,  with  angular  groove 
to  receive  the  thread,  on  which  presses  a  robber  lined  with 
thick  flannel,  to  give  it  smoothness.   Immediately  beneath  the 
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grooved  plate  is  the  top  of  the  "fty/'  through  an  opening  in 

which  the  thread  pasaee  on  to  a  bobbin  placed  within  the  fly. 
The  bobbin  rests  on  a  drag-plate,  and  thus,  when  motion  is 
given  to  the  fly,  the  l)ol»Hn  rpvolves  with  it.  Upon  the  drag 
presses  a  sprino"  to  tnke  up  the  thread  as  it  is  being  delivered 
from  the  rollei-.  and  at  the  same  time  the  twist  in  the  thread 
runs  up  through  the  top  of  the  fly  to  the  grooved  plate ;  here 
the  rubber  arreats  the  twisty  and  forme  the  tliread  in  its 
finished  state.  Thos  the  deliver^j  twisting,  and  taking-up 
proceed  continuously  until  the  bobbin  is  full.  At  the  neck  of  the 
fly  there  is  an  ingenious  arrangement  for  loosing  the  fly,  and 
allowiTi[r  the  bobbin  to  be  taken  off.  This  i;^  a  ?'pring  cntch 
whicli  tiies  open  when  touched  by  the  operator,  and  allow?  the 
fly  to  come  forward,  and  the  full  bobbin  to  be  taken  oil  and 
replaced  by  the  empty  one.  The  yarn  is  now  finished^  ready 
ibr  tarring,  to  be  made  into  ropes. 

Some  idea  of  the  power  ana  speed  of  the  maohineiy  may  he 
gathered  from  the  fact  that  at  Messrs.  Wright's  factory  at 
Millwall,  during  the  manufacture  of  the  yam  for  the  Atlantic 
Telegraph  Cable  jnst  laid,  the  preparing"  and  spinning  machines 
(200  spindles)  tunied-tiut  re^uiarly  in  the  twenty-four  hours  the 
almost  incredible  ipiaiitity  of  3,0u^,020  yards  of  tini.shed  yam — 
every  process  of  preparing,  heckling^  drawings  and  spin  mug 
being  performed  by  machinery,  in  the  aboYO-mentioned  time. 
The  machinery,  it  may  be  mentioned^  is  driTen  by  engines  of 

80  liorse-power. 

We  have  described  the  process  of  spinning  at  some  length, 
because  it  has  only  Intdy  been  brought  to  its  present  advanced 
state.  The  actual  iurmation  of  the  yam  into  ropes  may  be 
more  briefly  dismissed.  This  may  be  effected  by  XrrvelPs 
endless  machines,  of  which  no  idea  can  be  conveyed  witiiuut 
diagrams;  or  by  the  modification  of  Captain  Hnddarfc^s 
machine,  which  is  that  most  commonly  in  nse.  The  bobbins 
of  yam  are  placed  in  a  frame-'as  many  as  forty  or  fifty  at  a 
time — and  the  ends  of  all  the  yarns  are  passed  through  an 
equal  number  of  small  holes  in  a  plate,  and  confined  in  one 
cloRo  irroup,  which  is  slightly  compressed  by  passing  through 
u  tuijCj  and  then  wound  ou  a  reel.  The  mechanism  lietween 
the  plate  and  the  reel  rotates  on  a  horizouiai  axiss,  thereby 
imparting  a  regular  twist  to  the  aaaemblage  of  yama.  The 
free  rotation  of  the  bobbins^  the  arrangement  of  the  holes  in 
the  plato^  the  position  of  the  tube,  and  the  velocity  of  reToln*> 
tion,  all  combine  to  produce  a  strand  of  any  desired  hardness 
of  twist,  without  undue  strain  upon  any     the  yams.  The 
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•tran  l  tlnis  proJaoecl  18  a  Bmootli  uniform  piece  of  cordage^ 

vary i 111,'-  in  thickness  according  to  the  number  of  bobbins, 
\vhi(  ]i  depends  upon  the  thicknes«i  of  ropo  to  be  made.  Tlio 
next  process  is  to  form  or  twist  the  strands  into  a  rope.  For 
this  purpoHo  another  machine  is  used,  travelb'ng  up  and  down 
a  tramway.  The  reijuired  number  of  .strniids  are  attached  to 
Aeparate  hat  continuous  hooks  in  tiie  front  of  the  machino^ 
and  as  the  carriage  travels  down  the  tramwav^  the  outer 
strands  are  twisted  in  contrary  directions  round  the  central 
one.  By  a  simple  but  ingenious  arrangement  the  twist  given 
to  the  straTida  is  rctxulatod  at  jilcasure,  and  they  are  laid  with 
the  greatest  regularity  nt  nny  dosired  aiipfle.  In  this  manner 
the  pressure  i.s  so  managed  ms  to  give  the  fullest  elasticity  to 
the  rope,  and  all  parts  of  it  are  made  to  bear  equally  in  the 
working  strain. 

MATIRIAM  AKD  tSXS  OF  HBICP  ROPIS. 

Hemp  ropes  are  made  of  Russian,  Italian,  or  Manilla  hemp; 
but  since  the  Crimean  war,  which  interrupted  the  Russian 
trade,  the  first-named  kind  has  been  practically  disused.  Its 
place  has  been  chiefly  supplied  by  Manilla  (of  which  the  yarn 
covering  for  the  Atlantic  Telegraph  cable  was  made).  Russian 
hemp  is,  however,  still  nsaed,  chiefly  rf)r  twine,  but  also,  in 
some  instances,  for  ropes.  Its  price  averages  about  £oO  per 
tf>n.  Italian  hemp,  though  of  excellent  quality,  is  less  used,  on 
account  of  its  high  price,  about  £o<3  per  ton.  Manilla,  which 
is  most  generally  used  for  ropes,  answers  every  practical  pur* 

Eose ;  its  average  price  is  about  £28  per  ton.  Henip  ropes  are 
\Tge\y  used  for  the  rigging  of  ships  (though  for  this  purpose^ 
especially  in  regard  to  standing  rigging,  they  are  giving  place 
to  wire,  or  to  combined  wire  and  hemp,)  for  ship  cables,  pit 
ropes,  and  for  general  purposes.  Hemp  rope  also  keeps  it3 
hold  on  the  foreign  and  colonial  markets,  although  the  latter 
are  beginning  to  take  wire  rope  in  larger  quantities  than  here- 
tofore. Alterations  of  tarift's  have  had  no  perceptible  eflect 
upon  the  manufacture,  the  increase  in  the  exports  of  twine  and 
cordage  having  been  steadily  progressive  sinco  1851,  when  the 
value  exported  was  £240,7*27,  up  to  1865  (the  latest  official 
return),  when  the  value  exported  was  £410,279.  The  following 
is  a  statement  of  the  imports  and  exports  for  the  year  18(55:-^ 

Cirh.  I'alue. 

Hemp  (uudreased)  imporU'd  l,OO2^J80         £l,6i»U,633  , 

BMip  Te*eKpoHwd   162,056  252.820 

Oordagvaaid  twimeipqrttfd   14jO,371  .  4l|{,%79 
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Wire  ropes  appear  to  have  been  firati  used  in  Germany,  in 
ttie  mines  of  iihe  Hartai  Moantainsj  where  they  were  known  to 
be  in  use  as  far  back  as  1832.    The  invention  in  England  is 
oSaimed  by  Mr.  Andrew  Smith,  a  London  engineer,  who  made 
a  piece  of  wire  rope  in  1829,  and  in  1835  patented  his  inven- 
tion, after  which  date  ho  took  out  several  other  patents  for  the 
Bitiue  manufacture.   AVire  rope  appears  to  have  1m  ru  first  made 
at  Great  Grimsby;  but  in  1840  Mr.  Newall,  ol  Dundee,  took 
out  a  patent  for  a  greatly  improved  process,  and  fixed  himself 
•i  Gkiteahead,  since  when  the  manufacture  has  been  extra- 
ttvely  carried  on  in  the  district  of  the  Tyne  and  Wear.  At 
first,  wire  rope  was  rudely  made,  wholly  or  partly  by  hand,  and 
was  then  open  to  the  objections  alleged  against  the  old-fashioned 
hand-made  hemp  rope.    Now,  however,  wire  rope  is  made  ex- 
clusively bv  machinery — either  by  Newail^s  patent,  or  Archibald 
Smith's  patent,  or  modifications  of  these.     The  wire  is  first 
wound  upon  a  triangular  frame,  called  a  reel.    From  this  it  is 
transferred,  by  windiug,  to  bobbins  simihur  to  those  used  in 
ordinary  yam-spinning  machinery.   The  bobbins  are  mounted 
in  frames  set  on  the  periphery  of  a  larger  frame,  like  a  cage. 
The  cage  revolves  round  an  axis,  on  the  bottom  of  which  is  a 
fixed  spur-wheel ;  and  the  lower  end  of  the  vertical  axis  of 
each  bobbin  frame  carries  a  spur-wheel  gearing  into  this. 
There  is  thus  obtained  a  sort  of     sun  and  planet"  motion, 
the  cage  carrying  the  bobbin  round  the  central  axis,  and  each 
l^bbin  frame  revolviug  also  on  its  own  axis.   The  wires,  in 
their  progress  from  the  bobbins,  pass  through  holes  in  the  top 
of  the  central  axis,  and  are  there  united  to  form  the  strand. 
Another  machine,  of  somewhat  similar  construction,  afterwards 
forms  the  strands  into  a  rope,  five  strands  being  laid  round 
one  (which  passes  up  a  hollow  central  spindle),  and  the  required 
twist  being  given  by  passiug  the  strands  thiough  a  kind  of 
draw  plate  fixed  at  the  upper  end  of  the  machine.  This  is  tho 
principle  of  Newall's  machine.    Another  machine  (Archibald 
Smith's),  now  coming  much  into  use,  differs  altogether  from 
this.   Instead  of  placing  the  bobbins  on  a  circle,  and  causing 
them  to  revolve  round  the  axis  of  the  machine,  this  arrange- 
mevit  places  them  horizontally,  seven  deep,  in  tho  centre  of  f\ 
macbiLie  which  revolves  round  them,  and  carrying  their  sepa- 
rate wires  and  core  to  tha  layiug  (or  draw)  plate,  closes  tho 
wires  into  a  strand,  or  the  strands  into  a  rope.     This  machino 
allows  of  a  speed  four  or  five  times  higher  than  Newall's 
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madune;  from  1,000  to  1,500  yards  may  be  made  by  it  in  an 
Hour. 

Flat  wire  ropes  are  made  by  taking  oircular  ropes,  laying 
them  side  by  side  in  a  stout  frame,  and  then  stitching  them 
with  soft  wire  forced  diagonally  between  the  strands  of  ofit  li 
rope.  This  is  done  so  perfectly  that  it  is  difficult  to  tell  where 
the  spinning  or  twisting  ends  and  the  stitching  begins. 

The  materials  used  for  wire  rope  consist  chieMy  of  the  best 
diarooal  iron,  or  of  steel ;  bnt  the  latter  is  most  nsed.  Some* 
times  copper  is  employed  for  special  purposes,  snch  as  lightning 
conductors.  For  ordinary  ropes,  however,  it  is  found  that  iron 
is  adequate  to  all  purposes,  being  strong,  light,  easily  worked, 
capable  of  the  heaviest  strain^  and  cheaper  than  steel.  Some- 
times the  wire  is  galvanised,  and  sometimes  tarred  in  the  same 
manner  as  hemp  rope. 

"Wire  rope  is  used  for  almost  all  purposes  to  which  lienip 
rope  can  be  applied ;  but  it  is  principally  employed  for  the 
rtanding  rigging  of  ships,  for  baaJing  and  winding  in  collieries, 
bridge  building,  and  for  agricultural  and  railway  purposes. 
For  a  long  time  after  its  introduction,  colliery  managers  and 
others  were  rather  afraid  of  the  novelty ;  but  by  degrees  the 
wire  rope  came  into  fivonr,  and  now — especially  in  the  north 
of  England — it  is  displacing  hempen  ropes  tor  colliery  purposss. 
Nor  is  this  to  be  wondered  at  when  the  comparative  strength 
and  durability  of  the  two  kinds  are  taken  into  account.  The 
weight,  for  example,  is  greatly  in  fiitTOur  of  wire  as  against 
hemp ;  a  hempen  rope  of  150  fathoms  in  length  weighs  three- 
fifths  of  its  working  load,  while  a  wire  rope  of  the  same  length 
weighs  only  one-third  of  its  working  load.  To  put  this  in 
another  way,  a  round  hempen  rope  of  twelve  inches  circum- 
ference weighs  thirty-three  pounds  per  fathom,  while  a  wire 
rope  four  and  three-cjuarter  inches  in  circunit(  i ace  though 
quite  as  strong  weighs  only  eighteen  pounds  per  fathom.  The 
test  of  the  breaking  strain  is  equally  conclusive.  A  hempen 
rope,  weighing  ten-and-a-half  pounds  per  fathom,  breaks  at 
a  strain  of  nine  tons  fire  cwt. ;  while  a  wire  rope  of  the  same 
weight  is  capable  of  bearing  a  strain  of  fifteen  tons  six  cwt. 
before  breaking.  Then,  again,  wire  ropes  are  cheaper  than 
those  mnde  of  hemp,  so  that  every  way  the  nd vantage  rests 
with  tlic  wire.  It  costs  less,  weighs  less,  endures  nearly  twice 
the  breaking  strain,  does  more  work,  runs  at  higher  speed  with 
leas  engine  power,  lasts  longer,  aud  finally — a  great  point  in 
ooUieriee^ifl  much  less  liable  to  be  affected  by  damp.  Now 
that  wire  ropes  hare  become  articles  of  local  manufiEKstnre,  it 
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may  be  anticipated  that  the  use  of  them  will  become  as  popalar 

in  the  Staflfordshire  and  Worcestorshire  folliVry  districts  as  ii? 
is  already  in  the  coal  fields  of  the  ^orth  of  England*  / 

HEMP  AKD  WIUE-KOPE  COMBINED. 

Within  the  last  ten  years,  another  kind  of  rope  has  ooine 
largely  into  use — the  combination  of  hemp  and  wire  (patented 
by  Messrs.  J.  and  E.  Wright,  Birmingham  and  London).  The 

plan  is  thus  descril)ed  in  the  sjieci fixation  : — We  take  a  wire 
of  iron,  or  other  metal  or  alloy,  and  coil  around  the  said  wire, 
hemp,  or  other  lihrous  substance,  the  said  honip  or  other 
fibrous  substance  having  been  previously  twisted  into  a  thread, 
and  covering  the  wire  and  lying  thereon  in  a  helical  or  cork- 
screw direotion.  The  threads  thus  made,  we  combine  into 
strands,  and  the  strands  into  rope^  cord,  lines,  twines^  and 
mill-bandings,  in  the  usual  manner.  We  do  not  limit  onraelyes 
to  the  nso  of  any  particular  number  of  hemp  or  fibrous  threads 
for  covering  the  wire,  nor  to  the  use  of  a  single  wire,  as  two  or 
more  wires  may  be  enveloped  in  the  same  covering  of  hemp  or 
fibrous  threads."  Knpes  made  on  this  patent,  possess  greater 
pliability  than  wire  ropes,  and  also  greater  strength  in  pro- 
portion to  weight.  The  following  table  exhibits  the  compara: 
tive  strength  of  wire  rope,  hemp  rope^  and  rope  composed  of 
hemp  and  wire  combined: —  ^ 


Breaking  Strain 

'  Unrntang  btnun 

Weight 

of  Wire  Rope  at 

of  Hemp  Ropo  at 

Breaking 

per 

the  same  weight 

the  aaxne  weight 

Strain  of  Wire 

fathom. 

per  fathom. 

and  Hemp. 

T«ITC<1. 

nngalranised. 

K'i  lbs. 
8i 

15  tons  6  owl 

9  tout  6  cwt. 

21  t<»8  0  owt. 

13 

10 

8 

0 

19 

10 

7 

10 

15 

6 

10 

16 

10 

5i 

7 

8 

5 

5 

12 

5 

4* 

7 

0 

4 

10 

10 

0 

24 

8 

6 

2 

w 

0 

H 

2 

0 

1 

10  1 

1 

0 

In  reference  to  the  introduction  of  wire  rope-making  into 
iiirniingham,  it  may  bo  allowable  to  cpioto  the  following 
remarks  from  the  JJirm  ingham  Daily  Post  of  March  29,  l^GO  :— 

"Thr  introiliir'tion  of  wire  ropo-mukin"?  is  duo  (o  tlic  i  :u^rL''y  nuil  t^plrii  of 
Messrs.  John  and  £«lwiu  Wright,  ol  the  Uuivorao  Works,  Garj-isou -street,  (and 
Uillwall,  London,)  who  were,  Bonic  yeai-s  ago,  the  first  to  intoodnoe  uito  tW« 
district  the  makinii,'  of  hrnipcn  ropca  and  twiue  by  tnacliinory.  To  this  branch 
of  their  trade  they  hare  now  added  the  mauo&ctore  of  wire  ropes  i  and  when 
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fMs  eOBie  to  think  of  it,  it  is  odd  that  Dnn  nddltioik  ehonld  not  hnvo  been  made 
long  ago — or  rather,  that  the  making  of  wire  ropes  sliouli?  n^t  have  been  intii- 
tfenons  to  Birmingham,  instead  of  wandering  away  uurthwnrds,  and  establishing 
itwlf  as  a  specialty  of  Tyneside  industry.  We  say  it  is  odd,  from  the  fact  that 
wire-drawing  is  peculiaily  a  Birmin<rham  trade.  We  nre,  in  fact,  the  great 
wire-drawers  of  England,  and  to  a  great  extent,  of  Europe  and  America.  The 
wiro  of  the  last  A^antic  telcgrapb  was  made  in  Birmingham.  The  wnre  of 
which  tho  nrw  telegrapli  T^-ill  bo  composed,  is  being  made  here;  in  fact,  CTcopt 
the  actual  making  up,  the  cable  will  be  wholly  of  Birmingham  produotiom — the 
▼ny  patent  under  which  it  is  being  Constructed  being  the  property  of  the 
M*'.*Hrf<  Wri'j-lit,  and  tho  Telop-aph  Cfrnfitniction  Company  being  tlioir  Hconaeoa. 
So  with  tbetw>  wiro  ropes — though  the  manufacture  is  earned  on  elsewhere,  the 
materials  are  made  in  Birmingluaii,  and  have  to  be  aeni  henoe  to  be  made  up ; 
and  thus,  when  the  mannfactnred  articlo  cnmes  back  into  this  district,  as  it  does 
largely,  the  consaoier  has  to  pay  for  the  doable  carriagOt  as  wcU  as  for  the 
material  and  the  skiU  expended  npon  it.  Now,  however,  thanlca  to  tlie  Ifeasrs. 
Wright,  the  annmfily  la  corn-cted  ;  and  thonp'h  wo  don't  wont  to  iiijnTT  our 
frimds  in  the  north  of  England,  it  mav  torn  out  that  Birmingham  will  eTcatually 
«bsori>  an  important  bnnt^  of  maniuaetm«  whidi  oq^t  always  to  ham  beeoy 
bat  la  sow  for  the  fint  time,  redumed  amongst  her  indbstries." 

TRADES  AUJMD  WITH  ROPI  HAXING. 

There  are  numerous  branches  of  trade  which,  at  all  events 
in  this  district,  have  come  to  be  allied  with  rope  making. 
Among  these  may  bu  mentioned  the  preparation  of  hemp  and 
flax  for  railway  pui*poses  (an  important  branch  of  manufacture^ 
mToIving  sereral  ingenious  procesnes;)  the  making  of  felt,  for 
boiler  covers  and  roofing ;  tne  manufacture  of  rick  and  waggon 
covers^  and  of  flexible  wa^rproof  oil  sheets  for  railway  trucks; 
mat  making*,  carriage  rug  making,  and  others  too  numerous  to 
be  mentioned* 

FXBSONS  BXPLOTSD,  AJXD  COMDITIONS  OF  LAB017B. 

According  to  the  census  of  1861,  the  total  number  of 
persons  employed  in  Birmingham  in  rope  and  twine  making 
was  423 — namely,  67  females  and  356  males.  Of  these  9 
females  and  64  males  were  of  the  age  of  10  years  and  under. 
Since  the  date  mentioned  this  nnmoer  has  been  considerably 
increased;  but  there  are  no  means  of  ascertaining  the  number 
actually  employed  at  present.  The  introduction  of  machinery 
has  had  the  ctloct  of  iilacincf  the  women  and  children  employed 
in  the  trade  under  the  of)eration  of  the  Factory  Acts,  limiting 
the  labour  of  women  and  young  persons  under  eig-hteen  to  ten 
hours  per  day,  and  of  children  under  thirteen  to  half-time. 
The  women  are  chiefly  employed  in  connection  with  heckling 
and  spinning  machinery.   Their  wages  range  from  d«.  to  lOst 
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per  week,  unskilled  laboar  being  sufficient  for  this  bnaclL.  As 
regards  the  men,  ^ood  workmen  will  earn  from  SOtf.  to  40s.  per 

week  at  rope  raakmg,  and  from  25x.  to  3o«.  per  week  at  twine 
making.  Being"  carried  on  in  the  open  air,  under  exposed 
sheds,  and  in  lofty  well-ventilnted  buildinjjs,  the  trade  is 
usually  hoalthy,  especially  in  the  large  roperies  arranged  on 
modern  principles. 
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Very  few  of  the  trades  for  wliich  Birmiugkam  is  now  so  famous 
will  exhibit  more  irstonishui^  resnlts  than  the  Wire  trade, 
particularly  the  manofactore  of  8teel  wire.  It  is  not  easy  to 
detail  its  early  history,  or  to  condense  into  an  acceptable  form 
the  numerous  features  it  has  assumed  in  modem  times,  so 
varied  are  the  experiences  of  each  manufacturer.  Wo  will| 
therefore,  endeavour  to  give  ;i  liasty  sketch  of  the  iiUroduciion 
of  tliis  trude,  and  must  thcu  confine  ourselves  to  the  facts 
obtuiiUMl  from  one  firm,  (Messrs,  Webster  and  Horsefall,  who 
have  Uitely  been  so  much  before  the  public  iu  couuectiou  with 
the  manufacture  of  the  Homogeneous  metal  for  the  Atlantio 
Cable,)  as  a  sample  of  the  astonishing  growth  and  present 
extent  of  the  Stecf  wire  trade  more  especially. 

Iron  wire  was  first  made  in  Germany,  about  the  yea^  1460^ 
but  the  manufacture  was  somothinpr  very  different  to  the  wire- 
drawiny-  of  the  present  day.  llolU  and  draw-plates  were  of 
course  unknown  then,  and,  instead  of  the  speedy  and  effective 
processes  which  now  produce  the  highly-finished  article,  our 
forefathers  had  to  endure  a  laborions  occupation  and  be 
satisfied  at  last  with  a  very  unsightly  production.  All  their 
metal  was  gra<laa]ly  reduced  to  a  manageable  siae  by  some  sort 
of  original  tilt-hammer,  and  finally  brought  down  to  the  various 
gauges  (if  indeed  it  could  be  gauged)  of  finished  wire  by 
patient  hand-hammering".  Onr  ima^uations  will  best  depict 
what  sort  of  wire  it  was,  and  the  amount  of  rotundity  and 
g^eneral  unilorinity  ii  wa<»  likely  to  possess.  The  use  of  the 
draw-plate  first  took  the  place  uf  thit>  t»low  and  uusatibfactory 
method,  about  the  year  1560,  and  but  little  alteration  was 
made  in  the  general  manipulation  after  this  till  comparativelj 
recent  times.  Wiro<drawing  seems  to  have  become  an  English 
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trade  about  the  year  1670,  when  we  hear  of  it  first  in  tho 
Forest  of  Dean  flistrict  and  Tintorn  Abbev.  and  soon  nftnr- 
wards  at  Stourliri<lL,''o  and  !'( )nis  (near  Sutton),  at  which  hitter 
place  Mr.  JoUu  Webster,  the  head  of  the  old  house  of  Webster 
and  Son,  converted  an  Iron  Forge  into  a  Wire  Mill^  in  1 720. 
Steel  wire  came  into  tise  not  long  after.  It  would  be 
difficult  to  Ukj  much  about  the  supply  of  Steel  wire  in  the  early 
part  of  this  century,  nor  is  it  necessary  to  go  so  far  back  to 
show  the  wonderful  growth  of  the  trade.  We  may  say  that  iO 
years  ago  Mr.  Webster's  annual  make  was  abont  50  tons,  and 
this  would  represent  a  very  lariro  ]>ri)|)ortion  of  the  total 
manufacture  in  England.  In  181-U,  or  IG  years  ago,  the  total 
supply  of  this  firm  was  90  tons,  showing  only  a  very  gradual 
increase;  and  it  is  only  during  the  last  ID  or  12  years  &at  the 
extended  application  of  steel  wire  necessitated  the  wholesale 
manu&cture  of  our  day,  and  produced  th*e  total  results  which 
the  same  firm  alone  are  able  to  supply;  their  consumption  for 
the  past  year  having  exceeded  2UU0  tons. 

One  of  tho  first  improvements  in  tlie  mode  of  manufacture, 
which  would  also  greatly  lessen  the  cost  and  trouble  of  pro- 
duction, was  the  change  from  tilting  to  rolling,  which  took 
place  about  the  commencement  of  this  oentury;  and  at  the 
same  time^  or  perhaps  a  little  earlier,  the  use  of  winding  blocks 
or  drums,  driven  by  powerful  machinery,  assisted  materially  in 
increasing  the  supply,  and  altogether  altering  and  beautifying 
the  appearance  of  the  finished  article.  Not  a  century  ac^o  a 
horftf"  was  employed  by  a  firm  in  this  town  to  draw  the  wire 
through  the  plates  by  means  of  a  similar  upjiaratus  to  that  still 
used  by  brick-makers  and  others  for  giHndiiig  clay,  &c.,  and 
the  men  had  to  make  the  best  looking  bundles  they  could  by 
coiling  the  wire  round  and  round  in  their  hands.  £arly  in  this 
oentury,  also,  the  open  ovens,  in  which  the  annealing  or  soft* 
eninc  of  the  wire  used  to  be  accomplished,  were  exchanged 
for  the  closed  pots  now  in  p-eneml  use.  These,  however,  are 
chic'lly  improvements  in  production;  wo  have  still  to  notice 
one  or  two  alterations  in  the  mode  of  manufacture,  aflfecting 
the  quality  of  the  article,  which  have  so  largely  assisted  iu 
extending  its  adaptability  to  almost  every  branch  of  trade* 
One  of  the  first  things  which  seemed  to  compel  a  radical 
change  in  the  manipulation  of  steel  wire  was  the  great  demand 
for  it  for  musical  pi^rposos,  particularly  for  Piano-fortes.  These 
instruments  were  first  made  in  Dresden  in  1717,  and  in  London 
in  17<j<],  and  tho  wire  made  for  them  was  chiefly  from  Nurem- 
berg and  Berlin  up  to  the  breaking  out  of  the  Kuropean  war. 
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The  difficulty  of  procuring  it  in  suflBcicut  quantities  durini*' 
this  period,  as  well  m  its  unsatisfactory  quality,  caused  many 
attempts  to  be  made  to  maiiuiWture  it  in  this  country,  but 
without  much  success,  until  the  year  182i,  when  the  late  Mr. 
Joseph  Webster,  of  Penns,  succeeded  in  producin<^  a  music 
wire  whicli  fully  answered  the  purpose.  His  success  was 
entirely  attributable  to  his  discovery  that  the  use  of  certain 
chemioil  fluxes  in  refining  his  uictal  were  of  the  greatest 
service  in  producing  a  pure,  reliable  nrtide.  This  discovery 
had  the  cli'ect  of  almost  closing  the  Continental  music  wire 
trade,  and  of  giving  Mi  Websler  and  "  Penns"  a  world-wide 
reputation.  Such  success  was  of  course  not  allowed  to  pass 
unnoticed^  and  produced  a  rivalry  which  very  soon  gave  birth 
to  fresh  discoveries  and  imptovements^  and  very  largely  ex* 
tended  the  field  of  operations.  From  the  year  1824  to  1845, 
bttt  little  material  improvement  had  been  effectedi  though  it 
was  being  more  and  more  felt  by  piano  makers  that  they  were 
■not  yet  obtaining  the  article'  they  wanted.  The  **  Pcnns" 
wire  was  not  hard  enonirh  —  stretelied — did  not  come  up 
to  pitch  "  qiiit'kly  — and  W  ould  not  remain  lun^  enough  iu  tune 
without  varialiou.  it  was,  iu  fact,  absolutely  necessary  that 
an  article  ahould  be  produced  as  hard  as  glass  and  as  tough  as 
leather,  and,  in  1854,  Mr.  Horsfall,  after  directing  the  whole 
of  his  energies  to  the  subject,  succeeded  in  pix>ducing  the  veiy 
article  so  much  sought  for.  He  employed  a  process  totally 
different  to  any  before  known,  and  his  mode  of  operation 
appeared  at  tirst  incredii)le.  The  usual  way  of  making  wire  is 
to  annc'il  it  repeatedly,  making  it  sufficiently  soft  for  the 
workman  to  reduce  it  to  the  size  required.  Ou  the  contrary, 
Mr.  Horsfall  hai-dened  his  wire  by  heating  it  red  hot  and 
plunging  it  into  water,  and  afterwards,  when  necessary,  just 
softened  the  outside  by  passing  it  through  a  bath  of  melted 
lead.  This  was  a  complete  revolution  in  the  trade,  but  has 
paved  the  way  for  the  introduction  of  steel  wire  to  uses  for 
which  it  cnnld  never  have  been  otherwise  available.  The 
same  principle,  varied  slinrhtly,  perhaps,  tu  suit  particular 
requirements,  and  receiving  those  alterations  and  improve- 
ments which  experience  would  suggest  and  genius  would 
devise,  has  carried  the  trade  gradually  on  to  its  present  variety 
and  importance. 

Steel  wire  is  now  chiefly  used  in  the  tnannfacture  of  needles, 
fish-hooks,  springs,  music-strings,  small  tools,  umbrella 
frames^  crinolines,  and  ropes;  both  for  the  home  nnd  foreign 
trades.    Its  appli(;ation  to  ropes  and  cables  is  of  very  recent 
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€laite>  and  h  entirely  owing  to  the  success  of  Mr.  Horsfall's 

invention  :  nrfh'vnrif  steel  wire  being  manifestly  npelc5?R  for  the 
pnrpo.se,  and  absolutely  danprerons.  As  soou  as  it  became 
kiiuwn  that  a  steel  wire  could  be  jn-oduced,  whicli  combined 
all  the  advantages  of  liyJdiicss  with  hardness  and  extreme 
ienaeUy,  it  booh  obtained  a  considerable  share  of  popular 
favour;  and,  althongh  it  has  been  introduced  within  tiie  past 
seven  years,  it  has  already  attained  a  high  position  in  the 
estimation  of  consumers,  and,  as  prejudice  is  more  and  more 
overcome,  must  some  day  attract  still  greater  attention.  ITid 
steel  wire  rope  is  now  used  at  many  collieries  ;  and  is  highly 
valued  in  deep  pits  especially,  where  the  light  n'ehjhi  of  the 
rope  is  of  such  importance,  both  in  connection  with  the  sal'ety 
and  the  economy  of  the  working. 

For  railway  inclines,  lifts,  and  even  ships'  rigging  the 
same  reasons  are  rapidly  bringing  it  into  Use*  Not  the  least 
important  of  the  various  mechanical  inventions  of  the  present 
day,  which  the  introduction  of  a  suitable  quality  of  steel  wire 
has  materially  assisted  in  perfecting,  is  the  application  of 
steam  machinerv  to  nsrricultnre.  The  late  Mr.  Fowler  has 
more  than  ouce  declared  "  that  he  owed  the  success  ol  iiijj 
plough  to  the  introduction  of  Webster  and  Horsfall's  steel 
wire."  But  the  most  important  use  to  which  this  wire  has  yet 
been  adapted,  and  the  one  which  is  now  exciting  such  universal 
interest,  is  the  manufactare  of  submarine  telegraph  cables. 
During  the  past  five  years  laro-e  quantities  have  been  used  for 
cables  in  the  Mediteranean  ;  and  lately,  as  is  well  known,  it 
has  formed  an  important  and  successful  portion  of  the  Atlantio 
telegraph  cable. 

The  manufacturer  of  this  wire,  in  its  various  departments, 
kept  nearly  250  hands  employed  for  eleven  months.  The  total 

Quantity  supplied  being  over  80,000  miles  in  No.  13, 1.  W*  G. 
=  -095.) 

Althou<]rh  the  forcfroing  remarks  are  confined  to  one  firm, 
it  must  not  he  suppo'^'^'l  that  they  are  tlio  only  manufacturers; 
or  that  Birmingham  a!i>ue  possesses  any  wire  mills.  We  may 
mention  Messrs.  Kveriitand  Sous,  Cornt'orth  Brothers,  Jenkins, 
Hill,  and  Jenkins,  Edelsten  and  Williams,  John  Comfort, 
Hibell  and  Co.,  &c.,  as  welUknown  makers  of  wire.  Twenty- 
five  years  ago  there  were  only  about  90  hands  engaged  in 
this  trade  in  Birmingham,  now  there  are  nearly  600,  besides 
boys.  There  are  no  women  or  p:irls  employed  in  the  manU" 
factxire  of  wire.  The  avera<ro  earnings  of  a  good  workman,  at 
full  time,  would  perhaps  be  "ios,  per  week;  but  there  are 
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exceptional  cased,  when,  for  some  few  months  together^  from 
50^.  to  65«.  TDi^t  be  made.  Oat  of  Binningham,  wire  draw- 
ing \n  chiefly  carried  on  at  Warrington^  Manchesteri  Halifiuc, 
Sheffield,  and  South  Wales. 

Wire  drawers,  as  a  body,  do  not  take  high  rank  in  the 
social  scale,  but  possess  perhaps  as  many  noble  exceptions  as 
others,  and  have  progressed  with  the  times  as  satisfactorily  as 
meet.  When  they  are  more  fully  aUve  to  the  advantages  of 
temperance  and  providence,  we  may  hope  to  see  them  exhibit* 
ing  a  higher  state  of  happiness,  and  fulfilling  their  part  in  the 
WDfld  as  creditably  as  they  are  certainly  qualified  to  do. 


K  2 
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WiuE  is  applied  to  many  uses  evident  to  all  wlio  will  merely 
take  the  trouble  to  look  roand  their  own  houses ;  but  as  these 
articles  are  usually  either  small  or  of  comparatively  small 
importance,  m  t  ]  t  ople  haye  but  little  idea  of  the  number  of 
workmen  employed  in  their  pro<liH  tion,  or  of  the  extent  of  the 
manufacture  f>r  these  ap]Kirontly  insig-nificant  articles.  In  the 
actual  process  of  making  most  of  theHo  articles  there  ia  but 
little  to  describe  tliat  would  interest  the  general  public,  the 
whole  matter  being  merely  a  series  of  bending  to  shape^ 
placing  in  position,  and  tyin^  with  fine  soft  wire  the  })teces  of 
wire  requisite  to  form  the  articles  required.  But  even  in  some 
of  these  instances  recent  improvements  have  enabled  manufac- 
turers to  employ  marhines  to  a  certain  extent,  while  in  others 
hand  hibour  is  entirely  superseded.  This  is  es]iecially  the  case 
in  weaving,  twisting  netting,  chain  making,  tlie  manufacture 
of  gimp  and  escutcheon  pins,  piano-forte  key  pegs,  cotters, 
and  a  variety  of  other  articles. 

The  foundation  of  many  wire  articles  is  woven  wire  gauze, 
of  different  decrees  of  fineness,  and  the  woaTing  of  this  gauze 
of  wire  for  malt  kiln  and  ot|ier  drying  floors,  and  of  netting  of 
difterent  meshes,  is  a  very  large  and  important  branch  of  the 
trade.  The  loom  employed  is  of  the  simplest  construction,  all 
pattern  being  given  to  the  artieles  Ijv  other  means;  nmJ  in 
the  case  of  fine  gauze  or  kiln  floor  web  the  wires  forming  the 
weft  are  brought  together  by  a  sharp  blow  of  the  batten  of 
the  loom,  as  close  as  the  thickness  of  the  woof  will  allow. 
In  wire  cloth  of  a  more  open  mesh  considerable  skill  is 
required  on  the  part  of  the  workman  to  keep  the  weft  at 
reg'ular  distances,  the  regularity  being  entirely  dependent  on 
the  rnrrcctnoss  of  his  estimate  of  the  distance,  the  woof,  of 
course,  bemg  regulated  by  the  machineiy  of  the  loom.  The 
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demand  for  all  these  articles  is  gradually  and  gteadily  mcrmaing^ 
and  it  is  with  difficulty  that  the  supply  of  sldUed  workmen  10 
kept  equal  to  the  demand. 

In  addition  to  the  products  of  the  loi^ra,  a  kind  of  wire 
trellis,  of  square  or  diaiuond-shaped  mesh,  is  much  used  for 
many  articles,  such  as  tirc-Lrn  11  tl>,  which  were  formerly 

made  by  interlacing  straight  wires  by  hand,  and  then  tying 
the  intersections  with  binding  wire.  This  was  a  slow  and 
tedions  method,  with  the  disMvontage  after  it  was  done  of 
leaving  a  rongh  snrfaoe.  Machineiy^  however,  has  here 
eSected  a  great  improvement,  though  the  actual  interlacing  of 
the  wire  is  still  done  by  hand  labour.  A  patent  was  taken 
out  some  time  since,  for  cnrnipfating  or  indenting  the  wire 
used  for  this  j)urpose  by  passing  it  between  a  pair  of  rollers, 
having  groves  cut  on  their  surfaces  corresponding  with  the 
wave  it  was  desired  to  give  the  wire.  These  wires  were  then 
employed  for  the  production  of  the  lattice^  and  a  g^ven  number 
being  arranged  on  a  bench,  and  kept  in  place  simply  by  a 
block  of  wood  placed  on  iJieir  ends,  the  girl  (for  the  work  is 
usually  done  by  girls)  takes  another  piece  of  the  waved  wire 
and  pin  cos  it  nt  the  required  angle,  alternately,  l^otweon  the 
wires  ah-eady  laid  down,  so  that  between  every  \.  iro  there  is  an 
indentation  of  the  wire  which  crosses  them.  T]ii>  is  repeated, 
so  that  the  result  is  a  u  uliis  ikat  requires  no  Lyin^  at  themter- 
sectionSi  the  whole  being  well  held  together  by  the  indentations, 
each  wire  holding  the  one  which  crosses  it  in  its  place. 

The  absence  of  the  tying  wires  mnch  improves  the  ap* 
pearance,  and  entirely  prevents  the  roughness  that  was  so 
objectionable  under  the  old  method,  llie  very  simplicity  of 
the  patent,  nud  its  great  utility  have,  however,  prevented  the 
patentee  from  receiving  all  the  benefit  he  expected,  or  his 
ingenuity  deserved,  as  it  is  infringed  continually  by  such  a 
number  of  small  makers  who  are  too  poor  to  pay  the  costs  of 
tiie  proceedings  necessary  to  stop  the  infringement,  that  the 
patentee  finds  it  cheuier  to  let  them  alone  than  to  incur  costs 
he  cannot  recover.  There  is  yet  another  kind  of  wire  fabric 
that  may  be  noticed  while  considering  this  particular  branch 
of  the  tr?u1e  ;  that  is,  Wire  Netting  for  Fencing,  A%naries,  and 
many  such  purposes.  This  "peg  lattice,"  as  it  is  technically 
called,  was,  till  lately,  made  entirely  by  hand,  while  now  the 
machine-made,  though  slightly  diiTerent  in  the  shape  of  the 
mesh,  bids  ihir  to  supersede  the  hand-made  article. 

The  machine  hy  which  the  mannfactore  of  this  artide  is 
accomplished  is  difficult  to  describe  intelligibly  wiUiont  draw- 
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ings.  Tha  wit*  is  wonncl  on  two  sets  of  bobbins,  one  set  mnelt 
like  veiy  large  cotton  reels  which  are  sUtionAry*  The  others, 
which  are  some  three  feet  long,  being  fixed  perpendicularly  in 

a  frame  in  the  machine,  which  moves  the  whole  series  alter- 
nately from  ri^ht  to  lelt  and  the  reverse  way  a  di.stanoo  equal 
to  the  hexagon  mesh  being  made;  at  the  same  time  a  rotary 
motion  is  imparted  to  each  bobbin  individually,  which  twists 
the  wires  two  or  three  times  oyer  each  other  and  thus  Exes 
the  stitch  (if  we  may  use  the  term)  which  has  jnst  been 
oompleted,  the  wires  at  the  time  of  this  twisting  being  kept  at 
the  requisite  distance  just  above  the  twist  by  pegs  nzed  in  » 
roller,  which  by  its  revolution  ensures  the  pegs  being  in  their 
proper  place  at  each  twist.  As  the  netting  is  made  it  is  rolled 
off  at  such  a  rote  as  will  jnst  keep  up  the  requii'ed  tension  on 
the  wire  as  it  comes  from  the  bobbins. 

The  machines  are  so  constmcted  as  to  make  one  veiy  wide 
piece  or  several  narrow  ones  at  the  same  time^  as  may  be 
desired.  There  is  a  Tory  large  quantity  of  wire  chain  made> 
both  of  iron  and  brass  wii^e,  and  of  many  sizes,  which  is  nsed 
for  scale  chain,  jack  chain,  lamp  chain,  and  many  useful  purposes 
at  home,  and  is  exported  hirgcly,  not  only  to  civilised  countries, 
but  is  ft  favourite  article  of  barter  in  the  African  trade,  many 
u  sable  potentate  owing  much  of  his  state  and  dignity  to  the 
product  of  this  particular  branch  of  Birmuigham  industry.  This 
chain  was  formerly  made  almost  entirely  by  women,  and  a  good 
workwoman  could  make  of  a  snuilUsized  brass  chain  about 
six  yards  per  hour,  each  foot  containing  about  forty  links. 
Madhinerv  has,  however,  in  this  branch  of  the  trade  entirely 
superseded  the  hnnd-labour,  and  a  machine  tended  by  a\;hild 
can  make  an  ctkIIcss  chain,  or  rather  a  chain  limited  only  by 
the  supply  of  wire  and  the  wear  of  the  machine,  at  the  rate  of 
nine  feet  per  minato,  thus  doing  in  one  minute  the  work  that 
formerly  took  a  good  workwoman  at  least  half-aa-honr. 

The  machine  is  far  too  compUcated  to  be  described  withoot 
elaborate  drawings,  but  is  entirely  self-acting,  winding.off  the 
wire  from  a  coil  placed  on  a  revolving  frame,  and  delivering 
the  rhnin  perfectly  formed  without  any  aid  from  the  winder. 
It  difficult  to  estimate  the  quantity  of  chain  nsed,  but  the 
sight  of  a  laige  room  fiUed  with  machines  performing  this 
operation  only,  and  the  knowledge  of  the  rate  at  which  the 
ehain  is  produced,  impresses  the  spectator  forcibly  with  the 
idea  that  the  quantity  is  enomons.  Then  are  a  number  of 
other  irtides,  such  as  wire,  nails,  pins^  staples,  cotters,  and 
many  similar  articles,  which  are  now  no  longer  niade  by  hand. 
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but  wliiV-b  in  their  manufacture  exhibit  no  pMlacnlar  pohifts  of 
interest,  though  thej  are  additiorntl  instanoos  of  the  mgewaitj 
of  the  mauufacturer^i  of  this  locnlity,  and  of  the  cxtraordinajry 
results  of  machinery  in  h'SHeninp  the  c^st  of  pr^ jdiiction.  Among 
the  articleain  the  inauufacture  of  which  muchiuery  is  employed 
to  a  certain  extent,  and  the  part  made  by  hand  done  ou  such  a 
system  that  much  of  the  old  handicraft  chmctar  of  tbs  trade  is 
lost,  are  a  namber  of  arttelea  that  would  at  £nt  sight  appMUp 
not  to  be  capable  of  such  aiTaiigemeii^-*birdoagea  for  instance. 

Tho  ohl  constructions  of  wood  and  wire  are  now  largely 
replaced  bv  cfi-'cs  made  entirely  <jt  metal  ;  and  instead  of  the 
old  todiou.s  .•^lo^v  jstyle  of  work,  they  are  tumed  Oflt  with 
astonishing  rapidity  and  MiupUcity. 

A  number  of  strips  of  zinc  are  cut  about  ^  or  }  of  an  inch 
wide^  and  of  such  a  length  that  they  will,  when  bent^  form  ft 
drcle  the  diameter  of  Uie  proposed  cage.  These  strips  are 
passed  through  a  punching  press,  which  pierces  holes  at  equal 
distances  on  each  edge ;  it  is  then  passed  through  a  pair  of 
rolls  which  bend  it  into  shape  like  a  piece  of  monlding,  or  nny 
other  that  the  fancy  of  tho  dcsit^ner  Tiiay  have  suggested,  and 
at  the  same  time  also  shapos  it  mvo  a  rinLiC.  Thi'ee  of  these 
rings  are  then  taken  and  the  wire^,  having  previously  been 
bent  to  the  form  of  the  dome  of  the  cage,  are  threaded  through 
the  holes,  which,  in  consequence  of  the  correctness  of  the 
madiinery,  are  all  true  in  position.  The  ends  of  the  wires  are 
soldered  to  the  outside  ring,  the  bent  ends  placed  in  the  holes 
of  the  part  forminj^  the  cap  or  centre  of  tho  to])  of  the  cage; 
tho  two  romainiiiir  rings  are  slipped  up  the  wires,  one  to  tho 
i»priugiL)g  of  tho  dome  and  the  other  half  way  up  the  sides,  in 
which  position  they  are  soldered  to  the  wires,  and  the  body  of 
the  cage  is  done,  'ilie  doors  and  frames  for  the  seed  and  water 
glasses  are  made  on  the  same  principle  of  fitting,  and  the 
bottom  of  the  cage  having  been  spun  in  a  powerful  lathe,  the 
different  parts  are  put  together,  japanned,  and  ornamented.  In 
making  the  materials  and  making  these  and  tho  other  kinds 
of  bird  Carres,  it  is  estimated  that  not  less  than  1,000  indi- 
viduals  are  employed  in  Birmingham  alone. 

tSoiiie  idea  may  be  formed  of  the  aggregate  quantity  of 
almost  unnoticed  articles  by  the  fact  that  for  wire  springs  for 
mattresses  and  upholsterers'  purposes  there  must  be  consider- 
ably  more  than  1,000  tons  of  wire  used  annually,  and  that  the 
wire  made  for  tying  down  the  corks  of  Soda  Water,  &c., 
weighs  over  rather  than  under,  500  tons;  the  length  of  which 
would  be  little  under  100,000  miles. 
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Wrre  dVnh  covers  give  employment  to  400  to  500  hands. 
Fire  guards  are  to  be  romited  by  the  100,000,  and  the 
miscellaneous  articles  of  the  trade  are  so  varied,  and  are  made 
in  such  numbers,  by  so  many  makers,  that  they  defy  all  efibrts 
to  obtain  anything  like  a  trustworthy  estimate  of  the  pro- 
duction, or  of  the  number  of  people  employed. 

[During  the  lust  few  years  seyefkl  large  monufactoriea 
have  been  erected  for  the  production  of  infinite  varieties  of 
articles  made  from  iron  and  brass  wire.  One  of  these  (Geo. 
Baker  and  Co.)  comprises  nearly  every  branch  f>f  the  trade, 
wire-weaving,  garden  seats,  flower  stands,  &c.  Formerly  all 
these  articles  were  painted  and  slowly  dried,  bnt  Mr.  Baker 
introduced  a  process  of  enanLieliing,"  a  sort  of  japan,  which 
being  perfected  by  the  action  of  a  stove^ 
and  dorableJ—EDisoE. 
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THE    PIN  TRADE. 


By  THOMAS  PHIFSON. 


Birmingham  has  been  long  celebrated  for  the  working  of 
various  metal.i,  especially  iron,  copper,  brass,  &c.,  and  the 
drawing  and  working  of  brass- wire  has  always  formed  an 
important  branch  of  mannfactnre  in  this  town.  Wireodrawing 
and  pin^making  were  commenced  in  Birmingltam  abont  tbe 
middle  of  the  last  century  by  the  family  of  the  Rylands,  who 
carried  on  most  saccessfuUy  this  branch  of  industry.  The 
manufacture  of  pins  was  transferred  by  Mr.  Samuel  Kyland  to 
his  nephew,  Mr.  Thomas  rhip.son,  about  the  year  1785,  and 
this  manufacture  has  since  then  been  continued  by  the  present 
firm  of  Thomas  Phipson  and  Son. 

It  was  customary  a  few  years  ago  to  quote  the  pin  manu- 
facture as  one  of  the  most  remarkable  instances  of  the  division 
of  labour^  a  single  pin  requiring  for  its  production  the  suc- 
cessive manual  laboar  of  no  less  than  fourteen  persons,  con- 
sequently giving  employment  to  a  considerable  number  of 
men,  women,  and  children.  This  is  no  longer  the  case.  In 
1824  a  patent  was  taken  out  in  England  by  an  American 
named  Wright  for  a  pin  machine,  whi(  h,  during  the  revolution 
of  a  single  wheel,  produced  a  perfect  pin.  This  machine  was 
in  the  first  instance  far  from  perfect,  and  though  it  has  been 
much  improved  upon  at  the  present  time,  it  was  not  rendered 
available  before  many  thousands  of  pounds  sterling  had  been 
expended  in  experiments  at  the  manufactory,  and  many  costly 
machines  had  been  disposed  of  for  the  mere  value  of  the  metal 
of  which  tliev  were  constructed. 

A  pin  may  be  defined  as  a  piece  of  poli&hed  brass-wire  of 
variable  length  and  thickness,  having  a  point  at  one  cxti  emity 
and  a  head  at  the  other,  and  entirely  covered  with  a  oofiiting  of 
metalHc  tin. 
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In  AYright's  (xmiplete  machine  the  entire  pin  is  made.  The 
principal  shaft  gives  motion,  in  its  rotation,  to  several  sliders, 
levers,  and  wheels,  nhich  work  the  ditiereut  parts  of  the 
mechanisiu.  A  slider  pushes  forward  pincers,  which  draw 
wire  from  a  reel  at  every  rotation  of  the  shaft,  and  advance 
snch  a  length  of  wire  as  will  produce  one  pin.  A  die  cats  off 
this  length  of  wire  by  the  descent  of  its  upper  chap ;  the  latter 
then  opens  a  carrier^  which  tako^  on  the  wire  to  the  pointing 
apparatus.  Here  it  is  received  by  a  holder,  whioh  turns  round, 
while  a  bevel-edged  file-wheel,  rnpidly  revolving,  g^ves  to  tho 
wire  its  first  rough  point ;  it  proceeds  immediately  by  a  second 
carrier  to  a  second  and  finer  tile-wheel,  by  which  the  pointing 
is  finished.  A  third  carrier  transfei-s  the  pin  to  the  first 
heading  die,  and  by  the  advance  of  a  steel  punch  one  end  of 
the  pin-wire  is  forc^  into  a  recess,  whereby  the  head  is  par- 
tially nrodnced  ;  a  fonrth  carrier  removes  the  pin  to  a  second 
die,  wnerc  the  heading  is  compljeted.  When  the  heading  bar 
retires  a  forked  lever  draws  the  pin  from  the  die  and  drops  it 
into  a  receptacle  below.  The  pin  has  now  only  to  be 
"  whitened"  and  "  s;iu  k,"  of  which  we  shall  speuk  presently. 

In  the  machine  wu  have  brieliy  described,  if  it  happen  that 
any  of  the  parts  get  oat  of  order,  the  whole  process  is  stopped 
nntil  such  portions  are  repaired.  This  source  of  inoonvenianQe 
has  induced  the  adoption  of  separate  halves  of  the  foregoing 
mechanism,  and  to  use  one  machine  for  pointing  and  another 
machine  for  heading  the  wire.  A  ni]ml>er  of  the  pointed  wires 
are  placed  upon  the  feeder  of  the  latter  ma^^-hine  ;  one  drops, 
is  firmly  seized,  and  by  means  of  a  pair  of  dies  a  puruon  of  the 
metal  is  forced  up^  so  as  to  produce  a  small  knob  at  this  end 
of  the  wire ;  the  pin  then  passes,  by  an  ingenions  automatic 
arrangement,  under  a  small  horizontal  hammer,,  which  givea  it 
a  shai-p  tap  on  the  knob,  and  completes  the  head. 

Pomting  is  still  occasionally  done  by  hand.  In  this  case 
the  wire,  supposing  it  to  be  already  drawn  to  the  requisite 
thickness,  which  is  the  affair  of  the  wire-drawer,  has  yet  to  be 
straightened,  in  order  to  remove  the  curvature  formed  by 
winding  it  on  bobljins  or  barrels.  The  stx*aighteniug  muchiuo 
consists  of  a  board,  upon  which  are  fixed  six  or  seven  upright 
nails,  disposed  in  a  waving  line,  so  that  the  space  measured  in 
a  straight  line  between  the  first  three  nails  may  have  exactly 
the  thickness  of  the  wire  to  be  trimmed,  and  that  the  other 
nails  may  make  the  wire  take  a  certain  curve,  -w  hich  must  vary 
with  its  thickness.  The  woiknian,  seizing  the  wire  with 
pincers,  puUs  it  rapidly  through  these  nails,  to  a  length  of 
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about  ihirtj  feet,  which  he  then  cuts  off^  and  retains  for  as 
much  more.  The  straightened  wire  thus  obtained  ia  after- 
wards cut  into  lengths  of  three  or  four  pins,  and  delivered  to 

the  pointers.  The  hand  pointing  ia  executed  on  two  reTolving 
steel  file-wheels,  one  course  and  the  other  fine,  by  one  work- 
man. The  tir.st  wheel  roughens  down  and  the  other  hnishes. 
Thirty  or  forty  of  the  pin  wires  are  applied  to  the  file-wheels 
at  once,  arranged  in  one  plane  between  the  forefingers  and 
thnmbs  of  both  hands,  whilst  ft  rapid  movement  of  rotation  is 
dexteronsly  given  to  the  wires.  The  latter  being  pointed  at 
both  ends  are  cnt  into  two  halves,  and  transf^red  to  the  head- 
ing machine  already  alluded  to. 

This  method  of  pointing  by  hand,  though  it  produces 
excfUcTit  work,  is  fast  disappenring,  tlie  machine  now 
employed  for  pointing  entirely  dispenses  wjth  the  somewhat 
long  operation  of  straightening  the  wire.  Jn  Kiigland,  the 
spinning  of  wire  which  was  afterwards  cut  into  detached  iieads 
to  be  punched  upon  the  pointed  wire  by  hand  dies,  has  been 
entirely  superseded  by  the  manufacture  of  8olid*headed  pins, 
for  like  every  other  bnuch  of  manufacture  that  of  pins  must 
constantly  progress^ 

llie  whitening  is  performed  in  a  copper  vessel  y^laced  on 
a  fire,  in  which  the  ai-e  Ix  jlt  d  m  water  along  with 

grains  of  metallic  tin  and  a  certain  a  mount  of  bitartrate  of 
potash.  When  the  boiling  iias  coutiuued  for  about  one  hour 
the  pins  and  tin  grains  are  removed,  thoroughly  washed,  dried, 
and  polished  in  bran.  The  latter  is  afterwards  separated  hy  a 
kind  of  winnowing  machine. 

Several  kinds  of  apparatus  are  employed  for  sticking  the 
pins  into  sheets  of  fluted  |Miper,  and  for  folding  the  paper 
for  the  wrapp^»rs,  but  as  thp^^e  do  not  s|)ocially  belong  to  the 
manufacture  of  jjin.s  it  is  needless  to  descnlu  tlicm  here. 

[In  another  of  the  large  manufactories  in  Bu  tuinghara — that 
of  Messrs.  Edelsten  and  Williuns,  and  also  that  of  Mr.  C 
lies — ^hair-pins,  hooks  and  eyes,  thimbles,  eyelets,  fencing 
wire,  bottling  wire,  and  steel  wire  are  respectively  produced. 
In  the  former  establishment  two  miles  and  three-quarters  of 
brass  wire  have  been  produced  from  a  three-quarter  inch  brass 
strip,  and  more  than  forty  tons  of  iron  and  steel  wire  are 
used  we«>kly,  and  three  tons  of  brass  wire  for  pins.  As  nearly 
three  hundred  persons  are  employed  in  t)us  <mo  establishment, 
if  that  of  Messrs.  Edi  idge  and  Merrelt,  and  ALi .  lies  and  other 
smaller  works  are  added  to  that  of  Uessrs.  Phipaon,  thetMi 
trades  employ  more  than  a  thousand  hands.]— EniWB. 
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Bt  JOSEPH  CHAMBERLAIN. 


The  mnnufacture  of  Iron  Wood  Screws,  that  is,  of  Iron 
Screws  for  use  iii  Woodwork  has,  from  its  comineuceuieut, 
been  carried  on  principallj  in  Birmingham  and  the  immediate 
neighbonrhood,  and  now  forma  one  of  its  staple  indnstries.* 
Its  progress,  and  the  changes  which  have  affected  it,  especi^j* 
within  the  last  sixteen  years,  afford  a  good  illustmtioii  of  a 
revolution  which  is  taking  place  in  the  principnl  hardware 
trades,  and  which  is  assimilating  the  town  to  the  great  seats  of 
manufacture  in  the  North,  and  depriving  it  of  its  special 
characteristic,  viz.,  the  number  of  its  suiall  manufacturers, 
which  has  hi&erto  motcrinlly  influenced  its  social  and  com- 
mercial prosperity  as  well  as  its  politics. 

Almost  all  Bimingham  trades  have  spmng  from  small 
beginnings,  and  fifty  years  ago  there  were  Terj-  few  factories 
in  the  town  of  crreat  size  or  importance. t  Tlio  bn^jiness  was 
carried  <m  in  some  pai't  of  the  dwclling-hou'-o,  or  small 
premisrs  ittarhcd.  Tin*  owner  frequently  wtiikeil  hinif*elf, 
with  his  lamiiy  and  a  few  men  j  and  these  small  manufacturers 
were  more  like  the  "  chamhermasters''  of  some  London  tradea 
than  the  great  milUowners  bf  Manchester  or  Leeds.  Of  late 
years,  these  factories  have  grown  with  eztraordinaiy  rapidity. 


•Screws  to  drive  into  il  were  mado  at  Burton-on-Tront»  before  )79S,  hy  y^o^r-t. 
Shortbouse,  Wood,  and  Co..  the  blankii  beiug  /"fr^etl  out  of  iron  wire,  for  which  they  paid 
Messrs.  Jjlojds  and  ThoruwiU's  forj;  -*  about  £-5(X)  per  atiTnim.  l  l.iriy  [>air  uf  hiunls  wm 
employed  in  screw  makinK-  Thev  alao  niu'ie  screws  at  T  ttcnhiill  ami  Hartsinrii.  in  Perhy- 
sbiro,  whtrotbes  rtunloj-ed  fifty-nine  |uiir>i  cf  haiiils,  rikI  mmie  1.2»J0  gn^M  por  t^y 
means  of  Unri\ -aix  tiiffines  or  liitlioa,  t>irii«  il  Viy  one  wattT-wLeol,  each  cuttinif.  with  great 
vt'..a  ity,  ei^ht  or  nine  screws  a  minu'o,  dtid  w.v-s  -.i-  ippcd  citthteon  tlmC8  in  that  Hhort  periud 
V)  put  lu  and  take  ont  the  screw.  They  wt-rc  uv.kIo  i  .t  \  Rrious  si?p».  from  half  an  ouuco  to 
30  lb.  per  irross.  (  lulihcu  could  earn.  h\  the  i  inpl.iyiii.  iu.  Imm  )>.  i'>>l .  lo  per  week, 
Itffore  th«  jire-fiit  ^^ar  it>m  screws  could  uul  be  maiii'  tiwt  enonjfh  lor  exportation  j  but  thev 
sill!  tnako  iilmt  per  \v(H'k.  uikI  have  uow  (17M)  a  wuirhotiM  is  Bllltoa<<lin*TMllCfe 4t0nd  wUa 
4,uuu  gross,   ;,bbaw  a  "  dtailbrUaMr«,  171W."  j— Enitoa, 

t  Id  1780,  Janlagt  waA  Ook,  K  iteov  mu,  appMr  w  "  Wood.Ser«ir  IbUn."— ^ 
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the  bnainesa  has  taken  posBeasion  of  house  sod  garden^  and 
ihe  former  occapant  now  Mves  out  of  town.    Still,  to  this  daj, 

many  of  tlie  largest  works  show  their  piecemeal  ori^'n  ;  and 
the  t'lii  nirure  of  the  n1rl  dwelliTinr-hniiHo  may  frequently  be  seen 
in  the  eounting-hou.'ie  ur  warehouse.  The  introduction  of 
machinery,  and  the  universal  employment  of  steam-power^  has 
necessitated  two  changes  :^l8t^  the  introduction  of  large  capital 
into  businesses  which  required  little  when  hand-labonr  iione 
was  used;  2nd,  the  oonstmction  of  large  mills,  speciaUy 
adapted  to  the  wants  of  each  trade.  These  innovations  have 
brought  with  them  the  factor}^  Ryftem,  and  it  is  probable  that 
the  change,  which  is  deplored  l)y  some,  and  which  is  certainlj 
leading  to  the  extinction  of  the  small  manufacturers,  as  such, 
and  is  finding  them  employment  as  overlookers,  or  foremen  in 
large  establishments,  is  really  an  almost  unmixed  good. 

At  all  erenis,  ihe  following  advantages  wiU  vftmg  from  ita 
consnrnmatian  ^  heatthier  work-pbioea,  regularity  of  hours, 
economy  of  laboor,  increased  demand,  lower  prices,  and  at  the 
aaane  time  higher  wagee.  In  fact,  the  salaries  of  foremen  in 
many  mnnufaetories  now  are  larger  thfin  the  avcrafjo  profits  of 
small  manufacturers  formerly.  Having  indicated  the  character 
of  this  change,  it  may  be  remarked  that  in  no  trade  have  the 
results  been  more  marked  than  m  that  under  considemtion. 
At  the  beginning  of  the  centnry,  screws  were  made  in  small 
quantities  bj  a  laborious  and  tedious  process,  which  must  now 
be  described.  The  wire  was  first  cut  into  the  required  lengths, 
then  the  head  was  forged  on  tlio  shank  by  a  smith.  A  slot  for 
the  screw-driver  to  work  in,  called  the  "nick,"  was  next  cut 
by  a  hand-saw  with  fine  teeth ;  and  lastly  the  thread  or  "  worm  " 
was  filed  out  by  hand.  The  process  of  tiimg  was  supplanted 
in  some  cases  by  the  following  contrivance  : — The  screw-blank 
was  held  in  a  spindle  which  had  a  winch  fixed  to  its  other  end ; 
dien  in  a  rest  screwed  on  a  bench  was  placed  a  pair  of  cutting 
dies,  the  lower  one  &Bt  and  the  other  moveable.  The  moveable 
one  was  heavily  weighted,  but  could  be  raised  bj  a  lever 
o pi -rated  on  by  the  foot  of  the  workman.  The  blank  being 
placed  between  the  dies,  and  the  upper  one  being  brought  down 
upon  it  by  the  weight,  the  workman  tinned  the  winch  back- 
wards and  forwards  till  the  screw  was  matie.  It  was  very  hard 
work;  and  that  and  the  twisting  motion  necessary  got  the 
workers  the  name  of  "  screw- girders.*'  Although  the  wages 
of  the  workpeople  were  low,  yet  the  expensive  and  tedious 
character  of  these  processes  rendered  it  impossible  for  the 
screws  to  compete  with  nails,  and  consequently  the  saWnaa 
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Tecy  flmalL   The  qualify  was  also  exceedingly  bed,  ii  being 

imposaihle  to  produce  a  well-cut  thread  by  such  means. 

A  great  improvomeut  was  introduced  some  years  later,  and 
the  Fcrew-blauk  was  iield  ia  the  spindle,  which  was  made  to 
revolve  hy  a  treadle,  while  the  worm  was  cut  by  a  Loui  pressed 
a^inst  the  wire  by  hand. 

But  this  process  was  also  laborious,  aod  in  the  case  of  the 
larger  sizes  the  treadle  was  necessarily  worked  by  men.  Still 
the  thread  was  improved,  and  the  operations  more  cheaply 
perfonued  than  hv  the  file-cutting  prcviou.sly  in  u?e. 

At  l&at  the  iutroduetiou  of  steam  povvor  led  to  still  t'unher 
and  more  important  improvements,  the  chief  of  which  were  the 
invention  ol'  a  Ciurmaii  clock-muker,  named  Colbert,  and  in 
1849  the  foUowin(^  description  will  apply  to  the  processes  then 
adopted.  The  wire  was  now  brought  to  the  woriu  in  ooihi» 
one  end  of  which  was  introduced  into  a  self-aeting  heading 
machine,  which  ponched  the  head  on  oold»  and  cut  oft'  the 
''blanks^'  into  the  required  leugthd.  The  forged  blunks  so 
prepared  were  placed  one  by  otic  iti  h  latho,  nrxd  their  heads 
were  turne<l  by  meann  of  cutters  ol  the  retjurrt d  iVirm.  After 
this  process  they  were  earned  to  the  nicking  maeiime,  of  which 
there  were  several  forms,  but  the  result  in  all  cajies  was  the 
same,  namely,  that  the  head  of  the  screw  wae  pressed  againet 
a  revolving  saw  and  held  there  for  a  sufficient  time  to  eat  the 
slot  to  the  reciuired  depth.  The  nicked  blanks  were  then 
placed  separately  in  the  worming  machine,  which  consisted  of 
a  spindle  with  a  regulating  screw  at  the  back  end,  and  at  the 
front  wero  the  ''elaiups"  or  pincers  to  hold  the  screw. 
Suitable  cuttcj-s  or  dies  were  provided,  which  were  forced  by 
the  worker  against  the  revolving  blank  at  the  same  time  that 
hy  means  of  a  lever  a  nnt  was  engaged  with  the  regulating 
screw^  and  thus  the  spindle  was  made  to  travel  longitudinally 
at  the  same  time  that  it  was  revolving.  This  process  was 
repeated  over  and  over  again  until  sufficient  metal  was  cat  out 
to  form  a  rr"*Ml  thri'M^I.  These  proces'^es  wero  all  performed 
by  wo?nen,  one  tu  each  machine,  supenuieaded  by  foremen 
uikI  toul  makers.  They  could  be  performed  cheaply  aud 
rapidly,  aud  the  production  aud  demand  for  screws  was  conse- 
quently much  increased;  bat  the  article  was  still  defeetiTe» 
inasmuch  as  the  screws  were  not  pointed  or  aelf«boring,  and 
were  very  rough  both  on  the  t  p  uid  under  side  of  the  head  im 
consoquen'^p  ««f  the  l)urr  left  by  the  nicking  saw.  It  is  com- 
puti'ti  that  in  \i<V.i  the  number  of  screws  made  in  England  whs 
about  7U^U0U  gross  per  week,  and  aliout  1,000  workpeo^ilo 
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were  employed  in  the  mumfactnre,  tlie  majority  being  < 
females. 

In  1854  patent  self-acting  machinery  was  introduced  from 
tlie  United  States,  and  eil'ected  a  complete  change  in  the 
extent  and  character  of  the  luanufacttirc. 

The  process  may  be  shortly  described.  The  wire  haring 
been  headed  by  a  machine  similar  in  principle  to  the  one 
described  above,  the  forged  bhrnks  are  carried  to  the  turning 
and  nicking  maidiine,  and  are  pUiced  in  a  hopper  above  the 
machine,  from  which  thej  are  taken  one  by  one  by  a  mecha- 
nical arrangement  which  places  them  in  the  machine,  where  the 
heads  are  iirst  turned,  then  nicked,  and  lastly,  re-turned  to 
reniovo  the  burr  left  by  the  nicking  saw.  The  blauk  thus 
nicked  and  turned  is  then  debvered  by  tbo  macliine  into  a 
bucket  placed  to  receive  it.  All  these  oy>eT-nti(ms  are  ])erinrraed 
in  one  complete  revolution  of  the  niaeliuio,  and  the  nicked 
blanks  are  thus  produced  in  a  single  operation,  instead  of 
requiring  three,  as  they  woold  hare  done  in  the  oM-faahioned 
machinery.  They  are  next  carried  to  the  worming  machine^ 
and  placed  in  a  hopper  similar  to  that  of  the  turning  maehine. 
Thence  they  are  fed  into  the  machine  and  a  cutter  is  now  passed 
along  the  blank  often  enough  to  produce  a  thread  of  the  re- 
quired depth,  at  the  same  time  forming  a  point  at  the  end} 
Mter  which,  the  screw  is  taken  out  of  the  machine,  and  as  in 
the  case  of  the  turning  process,  put  into  a  bucket  below  it. 
By  the  improved  process  the  screws  ara  made  better  and  . 
ehoaper  than  bjr  hand.  The  machines  being  self-acting,  one 
woman  can  attend  to  many  of  them,  whilst  on  the  6ld  principle 
one  attendant  was  required  to  every  machine.  The  work  is 
rilso  much  lighter,  as  it  is  only  nece'ssary  to  supply  the  hoppers 
with  blanks,  and  to  change  the  cutters  from  time  to  time  as 
they  become  worn. 

The  machinery  is,  however,  said  to  be  very  complie«tod 
and  expensive.  Lar^  capital  ia  consequently  required,  and 
no  &otoiy  on  this  prmoiple  conld  possibly  be  wo»ed  profit* 
ably  on  a  small  scale. 

The  screws  prodnoed  by  these  means  have  neariy  displaced 
the  old  pattern,  and  have  found  a  market  in  every  quarter  of 
the  ^Inbe. 

Probably  not  less  than  130,000  gioss  per  week  are  now 
made  in  Birmingham,  and  it  is  said  that  one  firm  alone  mann- 
factui'©  90,000  gross  weekly,  which  is  30  per  cent,  more  than 
the  total  iMke  in  1S49.  Mom  than.5,000  tone  of  wire  ave  eon* 
aomed  yearly  for  thin  trade  aloney  and  the  aerews  made^  if  laid 
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end  to  end;  would  reach  to  London  and  back  once  every  three 

and  a  half  days. 

Tlio     soilc,"  or  iron  cnttimr??  from  the  nicks  and  ilireads 
of  the  srrows,  avenigo  altoiu  four  tviiis  per  day.     This  "  soife 
is  bought  up  and  melted  down  with  other  iron,  the  quality  and 
toughness  of  which  is  much  improved  by  the  mixture. 

The  improvement  in  the  machineiy  has  of  course  diminished 
the  cost  of  manulactttre.  The  price  of  screws  at  the  present 
time  is  about  80  per  cent,  less  than  at  the  commencement  of 
the  century,  that  is  to  say,  the  cost  is  about  one- fifth  of  what 
it  then  wa**.  Since  1819  the  price  has  been  reduced  50  per 
cent.,  and  is  now  thererore  ono-luilf  of  what  it  was  then. 

The  number  of  persons  employed  is  ]irobably  about  the 
same,  but  their  position  is  higher  and  they  are  better  remu- 
neratedi  although  the  wages  have  always  been  good  in  this 
branch  of  industry.  The  number  of  women  employed  is  much 
less  in  proportion  to  the  number  of  men  than  formerly,  as  more 
of  the  latter  are  now  required  to  repair  and  fit  the  machines. 

The  number  of  separate  factories  of  any  importance  is  now 
reduced  to  six. 

The  principal  works  are  very  large,  the  shops  airy  and  well 
lighted  and  heated.  The  hours  of  work  are  sixty  per  week, 
and  Saturday  afternoon  is  kept  as  a  half>holiday. 

The  total  horse-power  employed  is  estimated  at  about  1,000 
horse-power  indicated. 

The  tarifts  of  foreign  countries  have  pressed  heavily  on  the 
screw  trade.  In  the  United  States  the  duty  obtained  by  the 
influence  of  a  wealthy  r  ompany  which  has  the  monopoly  of  the 
trade  is  more  than  lUU  per  cent.  n<f  caloram,  and  eU'ectoally 
precludes  the  possibility  of  importations. 

On  the  Continent,  in  different  parts  of  whidi  the  trade  is 
largely  carried  on,  the  duties  are  considerable.  The  French 
TrcNftty,  which  dimini.shed  the  duty  on  this  article,  ha.s  not 
benefitted  the  English  manufacturers,  as  the  shape  of  their 
screws  is  slightly  different  from  the  French  and  the  fkireign 
dealers  are  ])i  ejndired  ap^ainst  any  change. 

The  introduction  of  the  Factory  Act  is  not  objected  toby  the 
trade,  although  cei'tain  modifications  might  be  desirable  which 
would  not  affect  the  value  of  its  more  important  provisions. 

Closely  connected  with  the  manufiwthre  of  i^on  wood  screws 
is  that  of  brass  and  copper  sorews,  and  of  screws  for  use  in 
iron  work,  which  are  miMie  in  every  conceivable  variety.  These 
trades  are  carried  on  by  most  of  the  manufacturers  of  iron 
\vr  od  sci  ews,  and  there  are  also  sever^  small  factories  specially 
engaged  in  odd  work. 
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[Since  the  above  was  written,  the  gennral  Wood  Screw 
trade  has  been  nl)S()rV)ed  in  that  of  Messrs.  Nettlefold  and 
Chamberlain.] — Editok. 

[The  Patknt  Not  and  Bolt  Company,  in  ]S^')i,  purchased 
the  business  of  Messrs.  Watkins  and  Keen,  who  had  removed 
from  the  Victoria  Works,  Smethwick,  to  the  Loudon  Works, 
in  order  to  cany  out  tlie  maniifacture  of  nuts  and  bolts  by 
]mtented  machinery  introduced  from  America  by  Mr.  Watkins. 
In  1805,  the  Company  was  amalgamated  witb  the  firm  of 
Messrs.  Weston  and  Grice,  who  had  erected  tlio  Stonr  Valley 
Works  Rome  teii  or  twflvc  years  previously,  their  orig-inal 
works  at  Overeiid  having-  been  found  inadeijuate  to  meet  the 
demand  for  railway-fusLeuiugs  cousetiuent  on  the  introduction 
of  the  lish- plate  joint.  The  CompHiiy,  at  its  various  works, 
produced  bolts  and  nuts,  rivets,  coach- screws,  washors  for 
en^fineering>  shipobuildiug,  carriage  and  waggon-building, 
bridges,  &c*,  &c.,  both  for  home  and  exportation. 

In  nut>making,  the  pig-iron,  after  being  puddled  and 
rolled  in  the  usual  manner,  is  placed  in  a  reverberatory 
furnace,  rolled  to  the  I'ecpiired  size,  and  while  hot  placed  into 
the  patent  machines,  by  the  action  of  which  the  piece  of  iron 
to  form  the  nut  is  cut  off,  forced  iniu  a  square,  hexagoual  or 
octagonal  die-box,  and  puuclied  simultaneously  from  both 
sides  while  under  the  necessary  pressure.  The  advantages  of 
the  process  are  the  greater  cohesive  stren^h  arising  from  the 
hole  being  forced  into  the  nut,  thereby  soUdifyinff  the  metal, — 
the  certainty  with  which  the  hole  is  made  exactly  central,  as 
well  as  true  and  gmooth  throughout, — the  regularity  and 
equality  of  tlie  ang-les, — coinplete  uniformity  of  size,  and 
rapidity  of  production.  The  last  is  such  that  from  fifty  to 
eighty  nuL.s  can  bo  produced  ^er  mmute,  varying  in  size  from 
one*quarter  into  three  inches  in  diameter,  and  it  is  said  that 
if  necessary  twenty  tons  of  each  siase  ooidd  be  despatched  on 
the  day  the  order  was  received. 

Bolts,  8{Mkes,  and  rivets  are  also  produced  at  a  single  blow 
by  other  machines,  the  head  being  formed  out  of  tlie  solid 
iron  ;  vertical  revolving  or  horizontal  self-acting  screwing  and 
tapping  machines  being  enipUjyed  for  the  subsequent  o])cra- 
tions  on  the  bolts  or  nuts,  hy  which  a  highly  finished  thread 
is  given  with  such  uniform  exactness  that  all  articles  of  a  given 
size  and  description  are  interchangeable. 

About  2,000  tons  of  .manufactured  goods  are  said  to  be 
turned  out  of  the  Company's  works  per  month.] — ^Editob. 
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Thr  manufacture  of  wrought-irou  hinges  seems  to  have  been 
carried  on  in  BinninghMii  and  the  neighboaring  district  for 
many  years,  bat  it  is  not  hm  intended  to  epeek  of  the  whole 
trade.  Therefore,  before  treating  of  the  subject  of  this  paper, 
it  might  be  as  well  to  describe  the  two  other  methods  by  which 
these  articles  arc  made. 

First,  thei"e  is  the  welded  hinge,  in  which  p.k  h  flap  is  made 
by  bending  on  itself  thin  iron  cut  to  a  KuiLnblo  iurm,  and 
uniting^  the  parts  brought  together  by  welding,  leaving  the 
bend  open  to  receive  the  pin  and  make  the  knuckle.  The 
action  of  the  fire  in  this  work  necessarily  leaves  it  roi^ «  uid 
mnch  Ubour,  with  some  skill,  is  requisite  to  make  well*finished 
articles.  Birmingham  used  some  tune  since  to  make  a  qoantifey 
of  this  kind  of  hinge,  but  at  the  present  time  but  few  are  pro- 
f^nrod.  WolTerhamptoTi,  r\nd  some  other  ]i];tre8  in  the  distrirt, 
still  can-y  on  this  trade  i  xieusively.  A^shton,  in  Laucashii-e, 
also  manufactures  them  largely  ;  and  they  are  made  to  a  small 
extent  near  Newcastle-upon-Tyne,  and  in  Scotland* 

The  second  species  or  wronght^inm  hinge  is  that  known  as 
the  pressed  riretted/'  The  material  here  is  treated  in  a  very 
similar  manner,  but  the  flap  instead  of  beinff  made  one  by 
welding  is  united  only  by  rivets.  This  methoa  is  more  in  use 
for  the  smaller  and  cheaper  kind  of  hinges.  The  trade  belongs 
nK^ri^  pnrtimlarly  to  Birmingham.  Scotland,  nntil  rcrenfcty, 
makmg  a  g<^od  many,  principally  for  its  own  c<.)nsu  nipt  ion. 

The  "  patent''  wrought-iron  hinge,  as  it  is  commonly 
called,  is  made  n|Nm  aa  entirely  differeat  principle  to  tiio 
first-mentioned  aarticles;  and  the  mamifaotare  of  these  haa- 
settled  itself  sXmost,  if  not  entirely,  in  Birmingham.  It  is 
mach  more  recent  than  the  above  trades,  and  dates  only  from 
about  the  year  1^0.   The  iii?eati4»i  is  generally  saj^Kwed  to 
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liave  come  from  America,  and  there  is  no  doubt  that  some  of 
tiie  first  txMkers  received  their  knowledge  thence ;  but,  at  the 
same  time^  an  independent  English  inyention  led  to  the 
mannfacture  of  an  identical  article  here.  . 

The  formation  of  this  hinge  may  be  shortly  described 
thus : — Suitable  iron  is  cut  to  the  fip^iro  of  the  required 
pattern,  having  the  parts  that  are  to  make  the  knuckle  pro- 
jecting as  tongues,  These  tongues,  by  being  lorced  length- 
ways iuto  properly  shaped  dies,  are  curled  over  iu  auch.  a  way 
as  to  make  a  place  to  receiv-e  the  piu  upon  which  the  flap  ie 
to  turn  when  the  hing^  is  put  together.  Thns^  cheaper  and 
more  sightly  articles  are  produced  than  in  either  of  the 
previously  described  plans,  and  bat  little  finish  is  required  to 
make  them  ready  tor  sale. 

Tt  is,  to  a  great  ex^^cnt,  to  this  ueatupss  of  appearance, 
combined  with  tlie  lowness  of  cost,  that  tins  trade  owes  its 
increase  during  the  hist  few  years.  The«e  are  constantly 
being  substituted  for  the  welded  hioges  in  various  places,  at 
the  same  time  that  they  are  being  sent  in  large  quantities  to 
new  markets.  Thus,  hundreds  of  grosses  are  now  going  to 
the  more  distant  parts  of  the  Continent  to  be  used,  not  instead 
of  any  other  kind  of  hinge,  but  in  the  place  of  the  primitive 
contrivance  of  o<^ier  or  cord  ties,  which  haye,  until  the  present 
time,  answered  for  hinges. 

The  inn*eaPo  in  this  trade  will  l^e  best  shown  by  the 
quautity  of  material  used  iu  manufacture,  which  quautity, 
uiongh  it  would  be  impossible  to  give  it  oorrectlj,  may  be 
roughly  estimated  as  follows: — ^At  the  time  of  the  former 
meeting  of  the  British  Association  in  Birmingham  (in  1849)^ 
this  manufacture  consumed  about  700  tons  of  iron  per  annum 
in  this  town,  but  at  the  present  time  (ISG.j)  not  less  than 
2,500  tons  are  converted  into  liinges  on  this  principle. 

Patterns  vary  very  much,  and  are  made  to  suit  the  fancies 
of  the  various  buyers,  and  it  is  curious  to  see  how  certain 
places  continue  to  require  articles  made  of  the  gi  eatest  quan- 
tity of  material  (used  in  such  a  way  as  to  be  of  the  least 
possible  advantage  in  strength),  and  neglect  patterns  which 
seem  much  cheaper  and  are  certainly  more  durable. 

There  is  a  large  home  trade  in  these  goods,  especially  iu 
the  North  of  England  and  Scotland,  and  Ireland  buys  certain 
patterns  to  a  great  extent.  The  sale  on  the  Continent  has 
increased  mncli  in  the  last  few  years,  but  the  French  do  not 
take  many,  Uiost  likely  because  they  manufacture  similar  goods. 
The  United  States  of  America  are  now  entirely  shut  against 
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na ;  they  make  for  themselves.  In  Sooth  America  there  is  i 
rery  eztensive  sale,  the  various  ports  on  the  East  coast  haying 
{>attern8  peculiar  to  themselves,  whereas  quite  another  class  of 
article  is  sent  to  the  West  coast.  The  West  Indies  and  tho 
adjacent  countries  buy  largely.  East  India  is  an  increasing 
market.  Of  our  Colonies,  the  Canadai?,  Anstralia,  the  Cape, 
and  New  Zealand,  buy  regularly  and  increasingly  of  goods 
similar  to  those  sold  at  home. 

The  competition  with  foreign  countries  is  not  very  great. 
In  some  parts  of  the  Continent  French  and  German  goods  are 
mostly  used,  and  some  of  the  lighter  of  their  makes  compete 
with  oui's  in  South  America.  The  United  States  supply 
Canada  to  a  considerable  extent. 

There  are  about  SOO  people  employed  in  this  trade  in  Bir- 
mingham, of  which  one-third  are  women  and  ^v\s.  Tlie  work, 
being  heavy  and  dirty^  is  not  rery  attractive  to  the  more 
respectable  portion  of  the  female  working  population  of  the 
town ;  and  as  the  greater  part  of  the  laboiur  of  the  men  and 
boys  requires  but  Uttle  skilly  the  workmen  are  not  of  a  very 
high  grade. 

The  wages  earned  differ  considerably;  but  few  of  the 
principal  men  employed,  when  in  full  work,  get  less  than  oOs. 
per  week,  after  paying  the  boys,  who  mostly  serve  under  them. 
Women's  and  girls^  wages  vary  from  10^.  to  5a.  per  week> 
according  to  the  nature  of  the  work. 

South  StaflTordshire  supplies  the  chief  part  of  the  material 
used.  It  is  mostly  in  the  form  of  strip  iron,  which  requires  to 
be  of  such  a  soft  and  pliable  natnre  as  to  stand  without  cracking 
the  cold  bending  to  which  it  is  subjected.  Small  quantities  of 
bar,  round,  and  slit-rod  iron,  aa  aho  of  drawn  wire,  are  used. 
It  is  a  necessity  to  the  trade  that  there  should  be  a  good 
market  for  the  large  quantity  of  scrap  made  in  the  coarse  of 
manufiMstm'e^  wbicm  is  mostly  fitted  for  forgings  of  the  best' 
kind. 
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In  making  naUs^  as  in  many  other  branches  of  mauufactui-e, 
the  AmericaiiB  discorerecl  before  the  English  the  advantages 
of  machineiy.  Before  the  year  1811  all  our  nails  had  been 
forged  oat  of  hot  iron  on  the  anvilj  hj  hammers ;  but  in  that 
year  the  process  of  cutting  them  out  of  cold  metal  by  machineiy 
was  beg'im  in  BirmiTighani .  In  some  details  tlio  mRohines 
have  been  improved  since  ttuifc  time;  yot  in  principle  and  all 
essentials  they  are  the  same.  But  the  simplification  of  parts, 
and  acceleration  of  speedy  have  had  such  an  e^ecD  on  the  coat 
of  prodactioii  that  in  aome  kinds  of  naiia  the  prices  are  now 
only  one-fifth  of  what  they  were  forty  years  ago.  The  mann* 
facturer's  success  depends  ahnost  entirely  on  &e  perfeotion  of 
his  machinery;  and,  while  some  few  masters  have  done  well, 
there  is  scarroly  another  trade  in  Birmingham  in  whioh  the 
proportion  of  failures  has  Itecn  so  large. 

The  manufacturer  buys  his  iron  in  sheets  about  six  feet 
h>nff,  by  two  feet  wide ;  these  are  cut  across  into  parallel  strips. 
If  the  nail  to  be  produced  is  required  with  a  flattened  head^ 
the  width  of  the  strips  is  a  little  mor^  thto  the  length  of  the 
nail^  to  allow  tiie  re-arrangement  of  the  partioras  nnder 
pressure  to  form  the  head ;  thus  a  1-inch  box,  or  clout** 
nail  is  cut  from  a  strip  about  1  ^-inch  wide.  But  there  is  one 
varioty  which,  having  no  projecting  head,  and  being  the 
simplest  form  made,  wo  will  consider  first.  It  is  the  "  bill.** 
The  name  "  sparrow  bills  "  was  first  applied  in  the  exuberance 
of  our  forefathers'  fancy,  to  a  narticniar  sort  of  cast  nails,  from 
their  bearing  a  distant  resembianoe  to  tiwt  omithological  mem* 
ber ;  bat  the  only  approach  in  form  to  the  *'  cat  bilP*  that  we 
can  find  among  birds,  is  the  closed  bill  of  the  heron  or  stork* 
The  "  bill"  is  merely  a  narrow  wedge  of  iron — a  woefully  attenii- 
atedletlerV.  It  is  used  chiefly  for  the  heels  of  boots.  Thereart 
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two  sorts  of  inachiiieH  which  cnt  this  kind  of  nail.  In  the  older 
one  we  see  the  strips  of  iron  laid  in  a  grooved  platform  sloping 
down  to  tlie  machme,  towards  which  they  sre  preBsed  by  s 
weight  behind  them  till  they  sre  stopped  by  a  steel  pUte» 
They  are  thus  presented  to  catters  which  come  dovm  in  front 
of  the  plate,  vertically,  but  not  at  right  angles  to  the  strips^ 
thus  rntting'-off  from  the  ends  of  the  latter  triang-nlar  slices — 
in  fact  the  required  shoe  bills.  As  the  cutters  rise  tli»n'  are 
turned  partly  round,  po  that  the  next  cut  shall  he  obln^ue  in 
the  opposite  direction  from  the  last,  and  shall  form  the  wide 
end  of  the  forthcomiog  nail  iBx»m' the' side  of  the  strip  where 
the  point  of  the  last  was.  ~Thas'  the  cutters  rise  and  fiiU^ 
alternately  presenting  right  and  left  shoulder  forward,  and  the 
parallel  sides  of  the  strip  form  a  succession  of  alternate  baaee 
and  apices  of  that  isoscdes  triangle,  whose  fiEnailiar  aatne  is 
"bill." 

The  wear  and  tear  of  this  machine  are  very  great,  and  the 
sort  now  preferred  is  one  in  which  the  cutters  always  come 
down  in  the  same  place ;  and  the  strips  are  laid  en  «  teme 
moTling  backwards  and  forwards  in  &e  segment  of  a  eivde  of 
which  the  cutters  are  the  centre.  "VMien  the  frame  moves  to 
tiie  right,  the  cutters  take  off  a  bit  of  the  strip  wider  at  that 
f-iclc  ;  the  frame  then  traverses  to  the  left,  and  the  left  fide  of 
the  strip  then  furnishes  the  head  of  the  nail.  Thus  it  w  ill  \  >o 
seen  that  in  the  machine  first  described  the  alternate  olilique 
cut  is  given  by  change  in  position  of  .the  cutters ;  and  in  the 
second  by  the  diffisring  direction  in  which  the  strips  are 
presentee!.  These  latter  carry  strips  at  once,  and  can 
cut  about  1,000  biSs  (of  the  smaller  sizes)  per  minute. 
They  only  reqnire  a  boy  to  keep  them  sopi^ied  with  fresh 
strips. 

Nails,  hnwcver,  in  which  the  larcor  end  has  to  be  flattened 
into  a  head  cannot  be  made  by  .so  siuiple  a  machine.  After 
the  uaii  is  cut  out  taper  it  is  carried  dowu,  aud  pressed  by 
a  pair  of  nippers,  which  form  the  neck;  while  a  soirt  of 
hammer  comes  and  strikes  the  head  into  shape  at  one  blow.  It 
ib  not  possible  to  use  more  than  one  strip  at  a  time  to  each 
Mohine  of  this  kind;,  so  it  is  fed  by  a  boy  or  a  girl,  who  turns 
over  th#  ptrip  after  every  cut,  and  thus  causes  the  cutting  of 
alternate  head  and  point  from  each  side  of  the  strip.  These 
machines  vary  in  speed  according  to  the  f^i/  f"  of  nail  cut  ;  but 
as  an  instance  of  marvellous  rapidity  we  ma^  mention  that  of 
small  taoks— 240  are  made  in  a  minute ;  that  u  to  say,  the  strip 
ii  tamed  ow  and  pushed  fiorwards  foiir  times  in  a  aeoond. 
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The  nails  bcins^  thus  uiadp  the  only  proooi^fl  required  to 
iiuisk  them  is  that  of  amienliiig,  to  give  them  a  rich  blue 
colour,  aud  render  them,  to  a  slight  extent,  malleable.  This 
is  done  bj  heating  them  red  hot  in  au  irou  box  made  perfectly 
oixwlight.  At  a  slightly  advanced  price  cut  naib  Bight  M 
snppHed  which  would  clench  like  any  wronght  iron  naila^ 
and  some  few  are  made  thns  |  but  the  price  at  which  most  are 
sold  does  not  allow  mnch  consumption  of  fuel,  and  they  are 
therefore  ^nerally  annealed  in  a  most  imperfect  manner.  On 
some  accouutH  CJ<^  nails  are  be'^trr  than  wrought;  the  latter 
being  RTUOoth  split  the  wood  into  which  they  ujo  driven  much 
more  than  tiie  Ibrmer,  the  rough  edges  of  which  sa  w  their  way 
in  with  compwatiTely  little  splitting. 

Fl>om  16^000  to  16^000  tons  of  iron  uie  annually  cot  into 
nails  in  Birmingham.  This  is  nearly  three  times  the  pro- 
duction in  iB^lK  About  half  the  quantity  is  for  tiie  home 
trade ;  India  and  Australia  take  a  large  proportion  of  the  rest. 
The  heavy  tariffs  of  most  Enmpf^HTi  eountries,  of  South 
Aiuenca,  and  latterly  of  the  I  luted  States,  render  large 
exportations  to  those  quart^^rs  iiapossible.  During  the  recent 
war,  when  laboui*  was  so  dear  in  America,  there  was  a  better 
demand  than  nsual  for  English  cut  nails,  both  there  and  in  the 
West  India  Islands.  The  most  interesting  circnmstance  about 
this  trade  in  connection  with  foreign  countries,  relates  to 
France.  Some  years  ago  a  Birmin^^bam  manufacturer  went 
over  there  to  see  what  his  French  opponents  were  doing.  He 
found  that  the  duties  on  English  cut  nails  were  so  high  as  to 
amount  to  a  jiroliibition  ;  tiiat  tlie  importation  of  Engli.sh  iron 
was  also  heavily  taxed ;  but  labour  was  so  cheap,  that  with  his 
knowledge  of  machinery  Iir  nonld  have  made  a  fair  profit  by 
setting  up  a  manuiactuiy  there.  Good  workmen  were  getting 
only  Ifr,  to  Hfr.  a  day.  The  French  consumer  must  therefore 
have  been  payiug  very  highly  for  his  goods.  Now,  with  free 
trade,  the  French  are  actually  selling  us  cut  tacks  here  in 
England,  made  of  English  iron,  cheaper  than  we  can  make 
them.  Probably  this  will  not  continue  long,  as  the  French 
workman  will  find  that  ho  is  getting  too  little  wages.  It  is 
especially  in  small  tacks  that  the  French  sell  lower  than  the 
English  makers*  Immense  numbers  of  these  are  now  being 
used  for  boot  making j  the  boot  is  made  on  a  steel  last;  tacks 
a  little  longer  than  thO'  thickness  of  the  leather  are  used  to 
fasten  the  sole  to  the  upper  leather,  and  driving  them  through 
ag!)in<^t  the  hard  surfiico  of  the  last  turus  their  points,  thus 
&rmly  rivetting  the  two  pieces  of  leather.    These  tacks  are 
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made  as  nnan  aa  tliree-mzteeiiilis  of  an  inch^  weighing  Ij^oa. 
per  1^000.  From  tiiese^  tlie  smalleflt  yaxietj,  cat  naus  are  made 

up  to  8m.  "  Bpikes/'  weighing  lowt.  to  the  1,000 ;  and 
reckoning  all  the  sorts  and  sizes,  in  the  various  inatenals  of 
iron  J  brn^s,  copper,  and  zino,  there  are  now  over  2,000  different 
kinds  niado. 

The  mannfftctnre  is  likewise  carried  on  at  Wolverhampton, 
Leeds,  Newcastle-on-Tyne,  and  in  Lancashire.  It  is  estimated 
tiiat  the  qnantitj  made  in  these  pUu^ea  would  together  abont 
equal  the  prodnction  here. 

The  trade  employs  abont  600  men  in  Birmingham,  and  the 
same  number  of  women  and  boys  together.  Skilled  men, 
accustomed  to  superintending  machinery,  cnn  earn  25,<?.  to  50^f. 
a  week,  while  labourers  get  lbs.  to  20«;  and  women  and  boys, 
10«.  to  lbs. 

[Some  of  the  earliest  e^erkiients  m.  making  cut-nails  by 
maohineiy  were  made  in  Bimu&^ham,  and  at  a  haair  ^ot^ 
and  serious  loss.  Tbo  forat  cnt^nail  worka  were  estahlisoed  in 
a  large  building,  atiU  remaining  in  Blewa*8treei,  off  Aston* 
street,  about  for^  years  ago.] — ^Eduob. 
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Thi  maau&ctitre  of  articles  from  tin  is  of  very  andent  date. 

The  trade  was.  most  probably  brought  to  this  coontiy  by  tho 

Dutch,  and  the  metal  used  wan  termed  pewter — a  word  of 
Dutch  origin.  In  the  year  1482^  the  pewterers  were  incorpo- 
rated aa  the  Sixteenth  Company  of  the  City  of  London,  and 
from  that  period  to  the  present  the  metropolis  has  remained, 
the  chief  seat  of  the  manu&cture. 

.  The  staple  articles  in  demaod  were  plates  and  dishes^  with 
a  Yariety  of  Teasels  used  for  domestic  purposes,  which,  prior  to 
the  more  general  use  of  earthenware  and  china  amongst  the 
higher  and  middle  classes,  must  have  had  an  extensive  sale. 
The  trade  was  commenced  at  Manchester,  and  is  still  carried 
on  there.  It  was  also  established  at  Bewdley,  but  has  been 
given  up  about  twenty  years.  At  the  close  of  the  last  century, 
one  branch  of  the  pewtering  trade  was  introduced  into  this 
town,  and  in  the  year  1814  a  maker  of  candle*moalds  is 
registered  in  the  Directory.  The  other  branches  of  the  business 
were  subsequently  added,  and  in  the  year  1828  there  were  four 
manufacturers  employed  in  the  general  trade. 

There  is  sen  reel  v  any  business,  not  actually  obsolete,  which 
has  been  more  changed  by  fashion  than  this.  Plates  and  dishes, 
which  were  nt  one  time  the  staple  production,  are  now  nmdo 
only  in  smaii  quautities  for  a  lew  foroigu  markets  j  and  latterly 
the  trade  has  been  chiefly  engaged  in  the  manufacture  of  ale 
and  wine  measures,  drinking  cups,  and  other  requisites  for 
hotel  purposes.  A  very  considerable  branch  is  now  employed 
in  fitting  up  refreshment  stores  with  beer  engines,  liquor 
fountains,  and  other  conveniences  belonjjring"  to  those  establish- 
ments ;  the  mechanical  contrivances  eLiij)loyed  to  facilitate 
despatch  of  business  beint2^  not  more  remarkable  than  the 
elegance  and  style  with  which  the  improvements  are  carried  out. 
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The  operators  engaged  in  the  manufacture  of  pewter  goods 
only,  are  coufined  to  a  very  limited  uumber  in  consequence  of 
the  exclnsive  regolations  which  they  adopt  in  reference  to  the 
supply  of  labour.  The  chief  seat  of  the  trade  is  in  London, 
and  here,  as  there,  the  rules  of  the  operatives'  society  exclnde 
the  introduction  of  any  apprentice,  unless  he  is  the  son  or 
representative  of  a  momher.  'J'his  arrnTVL'ement  acts  prejudi- 
cially, as  the  trade  cannot  l^o  extriulcd  uuder  such  restrictions, 
and  hence  many  articles  l«>i  iiiei  ly  made  in  pewter  are  now 
superseded  by  similar  uteuisils  made  of  otiier  luaicrials. 

There  are  but  few,'  if  any,  improvements  in  the  processes 
of  manufacture  since  its  first  establishment.  The  article  is 
cast  in  a  mould  made  of  brass  or  iron,  as  nearly  as  possible  of 
the  ultimate  shape  required.  It  if*  Own  placed  in  a  ialhe  and 
turned  to  tin*  ]);ittern,  Pize,  and  weight  required. 

The  finishing  is  done  by  burnit^ng.  No  fenuUes  are  em- 
ployed in  any  dej)artinent. 

The  discovery  of  gt»ld  in  Australia  had  a  considerable  influ- 
enoe  in  promoting  the  pewtering  trade.  From  the  substantial 
character  of  its  manufactures,  they  were  suited  to  the  require- 
ments of  the  colony,  and  a  considerable  tnde  was  at  once 
conjmenced.  The  demand  is  still  steady  snd  increasiiig,  espe* 
cially  as  ren'ardH  ale  and  wine  measures,  drinking  cups,  ^c. 
The  French  'I'reaty  has  not  been  beneticial  at  present  j  the 
strength  of  the.se  goods  being  at  a  disadvantage  when  R«sessed 
for  customs  by  weigiit,  consequently  articles  of  a  lighter 
description  made  in  Britannia  metal  are  more  generally  in 
demand  for  that  market. 

In  addition  to  the  articles  already  mentioned,  there  are  a 
variety  of  others  made  by  the  pewterers,  although  the  demand 
is  somewhat  limited,  sinh  as  syringes,  inkstands,  hot  water 
bottles,  funnels,  soup  tureens,  hot  water  platen  nnd  dishes, 
freezing  pots  and  other  requisites  for  the  use  of  eontei  i ioners, 
jugs,  basins,  and  chain ber  services  for  hospital  and  ships'  use. 
A  teapot  is  also  made  by  them^  called  the  Dutch  pattern, 
which  being  formed  in  one  piece  by  casting  is  of  great  lirength 
and  vci-y  durable  ;  and  although  the  sha])e  has  been  copied  in 
a  Ughter  artido  made  from  rolled  metal,  there  are  some 
markets  in  which  it  still  holds  the  pre-eminence,  al&ough  of 
a  most  primitive  design. 

Before  gm  became  generally  used,  and  diiring  the  early 
introduction  of  Argand  and  other  similar  lamps,  a  very  con- 
siderable  trade  was  carried  on  in  the  manufacture  of  moulds 
fbr  the  production  of  candles.   These  were  made  by  casting 
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tiie  T>ewter  into  the  shape  of  a  hollow  tabe,  "windi  wbb  «fter« 

waraa  bored  out  and  polislied  in  the  iuterior.  A  nozzle  vrns 
then  added  to  the  tube  to  produce  the  taper  shape  at  the  top 
round  the  wick  in  mould  candles.  Of  late  years  this  demand 
has  fallen  otf;  a  few  sets  are  occasionally  made  for  the  Ans- 
traiian  market,  but  those  which  are  used  by  the  patent  candle 
niake^  «re  of  different  nmterialsy  and  do  not  fom  taxy  branch 
of  iho  pewteringc  tirade. 

The  material  used  in  the  Britannia  metal  trades^  proparljf 
80  called,  is  closely  allied  to  that  employed  by  the  pewterers; 
bnt  tho  mode  of  manufacture,  and  tlie  different  cla.«<s  of  articles 
produced,  render  it  distinct  and  sepai-ate.  As  a  trade,  it  is, 
undoubtedly,  of  more  recent  origin  than  pewteriu^,  and  haa 
been  progressive  from  its  first  establishment,  which  may  be 
dated  about  the  middle  of  the  last  centnrj.  Prior  to  this,  there 
were  teapots  and  other  articles  made  of  copper,  and  silver 
plated;  but  these  were  SO  expensive  as  to  approach  very 
closely  in  price  to  similar  productions  in  sterling  silver,  and, 
generally,  the  tea  Ker\nce  included  pots  made  of  china  or 
earth  on  wnrp.  These  were,  however,  liable  to  fracture  ;  and, 
th(  T  (  t<  t  e,  tiie  introduction  of  a  metallic  substitute  must  have 
recotnmendod  itself. 

The  production  of  Britannia  metal  wares  was  first  com- 
menced at  Sheffield,  abont  1770 — ^when  Messrs.  Hancock  and 
Jessop  entered  on  the  mannfactnre,  on  a  large  scale— for  several 
years,  the  only  place  from  which  articles  made  up  from  roUed 
sheets  of  metal  were  sent  out.  The  earliest  process  was  to 
stam])  tlio  metal  in  dies  of  the  intended  shape,  each  part  al'ter- 
wards  being  soldered  up,  and  the  desii-ed  pattern  completed. 
Tins  process  was  complicated,  and  involved  a  preat  amount  of 
labour,  which,  consequently,  rendered  the  articles  high  in 
price,  and,  therefore,  of  limited  sale,  lliis  mode  of  manu- 
facture continned  until  the  beginning  of  this  centory,  when 
an  improvement  was  made,  which  almost  entirely  superseded 
it.  This  was  the  application  of  the  ancient  potters'  wheel  to 
the  material,  a  process  still  followed,  and  known  l>y  the  title 
of  "metal-spinning."  A  block  of  wood,  called  a  chuck,  was 
turned  to  the  desired  shnpo,  in  a  lathe ;  a  piece  of  flat-roiled 
metal,  of  a  unilbrm  thickness,  was  then  placed  upon  the  wood, 
and  by  pressure  from  bright  steel, hardwood,  or  bloodstone  tools, 
the  metal  was  gradually  forced  down  to  the  wood  block,  and 
completely  shaped  as  required.  By  this  plan,  the  cost  bf 
labour  was  materially  Icssi  ned,  and  the  trade  placed  in  a  more 
fevonrable  position,  the  demand  largely  inoreaaed,  and  the  osa 
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of  tea  and  rotlee  pots  made  in  Brit;ninia  metal,  together  witb 
rruet  iiaiues,  side -dishes,  &c.,  soon  became  an  important 
branch  of  manufacture. 

Tenravdi  tiM  okwe  of  the  Uufc  oentoiy  the  trade  ww  beg^ 
in  tiiiB  toWBy  Imiifc  doMiiiol  appear  to  hmre  made  mach  progress 
«t  the  outset,  as  the  Directory  fat  t&e  jeiir  1814  only  records 
three  makers  $  bttfc  in  the  fourteen  years  siibseqnoatij  the 
nnmher  liad  increased  to  mno.  DuT-insr  ihi^  period,  and  for 
sonio  years  after,  competition  with  »^))(  ftield  was  active,  but  in 
thu  superior  class  of  articles  nnsuccessful,  jind  tee  trade  c  hiI*! 
not  be  recoguined  as  one  in  wkich  the  town  might  claini 
partienlaiT  eixeeUeiioek  Several  improvements  and  neir  pro- 
oesses  were,  however^  iatcodeoed  and  patented  at  alater  pened, 
which  gnve  n  oonmderable  impetus  to  it.  An  inferior  class 
•articles  was  snperseded  by  uie  introdnotioii  of  mannfactures 
in  tin -plate,  formed  by  a  pateTit  proce^'^,  when  polished 
resembling  similar  goods  made  ill  Jintannia  metal.  A  patent 
was  also  obtained  for  ornamenting  sheets  of  metal  by  means  of 
rolling  designs  ii  om  hard  steel  rollers  upon  them^  which  when 
the  sheets  were  made  up  had  a  novel  appearance^  and  for  some 
oonsiderable  time  a  large  sale.  Hus  was  afberwaids  followed 
by  a  process  for  casting,  in  a  solid  piece>  all  kinds  of  hollow 
articles,  <;Tich  as  tea-pots,  sngar-basins,  t^c.,  with  designs  in 
relief.  Tin  se  novelties  were  undoubtedly  beneficial  to  the 
trade,  Imu  it  is  to  the  introduction  of  electro^platine;'  that  its 
success  in  list  bo  chiefly  attributed.    The  old  process  <ui  close 

Slatiug,  which  was  performed  by  heat^  wo^  impracticable  with 
iritannia  metal  as  a  base,  and  when  Ihe  new  process  enabled 
the  manufacturer  to  adopt  ornamental  designs,  which  were 
nnfit  for  nnplated  articles,  the  trade  at  once  assumed  a  new 
aspect,  and  style  and  design  were  required  to  ])roduce  articles 
having  a  claim  to  elegance.  It  also  considerably  enlarged  the 
purposes  to  which  the  metnl  could  be  applied  by  the  makers  of 
candelabra,  iiower  vases,  iiikstands,  and  a  variety  of  other 
goods — us  the  pattern,  however  intricate,  was  no  obstacle  to  the 
new  plating  process.  From  that  time  there  has  been  a  steady 
improvement  in  the  style  and  quality  of  the  numerous  articles 
produced,  and  the  Birmingham  manufacture  is  now  equal  to  any 
competition.  By  the  employment  which  it  affords  to  other 
trades,  ^lass-makinj:;',  embossing,  electro-plating,  Szc,  it  contri- 
butes in  an  important  degree  to  the  general  prosperity  of 
the  town. 

Another  branch  of  the  Brituuuiu  metal  trade  wa^>  the  niauu- 
fiioture  of  spoons  and  ladles,  and  in  the  early  part  of  thi4 
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centaiy  upwards  of  a  doaen  firm  were  engaged  in  tini 
basiness,  which  was  then  of  considerable  extent.    The  prooesa 

employed  was  to  cast  the  spoonB  in  moulds  mnde  nf  hra«!s,  ths 
scraping  and  burnishing  being  afterwards  ertected  with  steel 
tools.  This  plan  necessitated  the  employnipnt  of  much  hand 
labour^  uiitil  the  introduction  of  polishing  by  steam  power 
greatly  ledaoed  tSie  number  of  operatiTOB.  Tbe  dedine  of  tiie 
trade  is  to  be  attribnted  in  chief  to  the  introdnction  of  Qerman 
silver,  which  gradually  superseded  the  use  of  spoons  made  in 
Britannia  metal.  In  1837  the  principal  foreign  nsirket  was 
the  TTm'terl  States,  bnt  et  that  time  a  heavy  duty  wa«  imposed 
which  was  prohibitory  in  its  effects,  arid  rr suited  in  closing 
the  greater  proportion  of  the  manufactories  here.  Since  that 
time  the  improvement  in  the  make  of  German  silver  spoons 
has  still  progressed,  and  from  the  increased  facilities  for  their 
mannfiKJtnre  ihej  Itave  now  beooma  nearfy  as  km  in  prioe  as 
Britannia  metal.  The  introduction  of  a  still  cheaper  artidb, 
made  in  brass,  and  coloured  white,  has  also  had  the  effect  of 
reducing  the  trade  to  a  very  limited  extent. 

The  cofnponent  parts  of  the  metal,  termed  Britannia,  are 
nearly  the  same  as  when  first  introduced,  except,  perhaps,  that 
bismuth  is  now  but  rarely  used.  It  generally  consists  of 
about  ninety  parts  of  tin  to  ei^ht  of  antimony  and  two  of  copper, 
hnt  these  qoaotities  are  vaned  hy  different  makers.  From  the 
krge  proportion  of  tin  it  will  he  seen  that  the  price  of  that 
article  exercises  an  important  inflaence  upon  the  cost  of  the 
pfodnotions,  and,  nntil  recently,  the  prioe  of  tin  was  subject 
to  mpid  and  excessive  fluctuations.  Commencing  with  the 
year  18i9  the  price  was  £74  per  ton;  but  in  18o7,  after  a 
constant  succession  of  advances  and  reductions,  it  had  reached 
the  high  price  of  £146  per  ton,  and  with  a  limited  supply* 
Latterfy,  however,  prices  have  become  more  uniform,  whidi 
may  be  attributed  to  the  increased  supplies  from  the  Cornish 
minesi  togetiier  with  the  supplemental  unportations  of  foreign 
tin  from  Sie  Dutch  settlements  of  Banca,  and  from  the  Straita 
of  Malacca.  After  being  cast  into  ingots  or  slabs,  the 
Britanni?i  metal  is  rolled  into  sheets  of  the  required  thickness 
hy  being  repeatedly  passed  between  heavy  polished  steel  rollers. 

The  operative  department  in  this  trade  is  exclusively  con- 
fined to  men,  and  as  a  cla^ss  Llioy  are  intelligent  and  industrious. 
In  the  poliri^ing  or  finishing  proeesso6»  females  are  employed. 

•  o^»5,i»»s  the  "  npinninjj"  alremly  noticed,  tbo  principal  pr>)Cef»Re«  employe<l  in  the 
mn-intiu  turi'  aro  "swaging,"  Tor  producing  flutes  ami  cinbnsMod  or  raisod  ornamonts, 

perfionned  by  a  l«rg«  tiy-ptiM,  one  workman  appljtDK  tho  metol  between  the  punch  and 
boM»  While MM«li«  workatte  pnm,  **itMi|taf!i^^* OMliiif .**  » aolderiag,**  wad  '^bofl^^ 
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Tto  snpplj  of  labonr  is  snfficient  for  the  dcmaiicl,  and  "hnt 
rarely  in  excess,  as  the  introduction  ot"  apprentices  mdiBcnmi' 
nately  is  carefully  avoided  by  respectable  firms. 

Although  latterly  a  cheap  description  of  electro>]plated 
goods  in  German  wlme  and  brass  hm  eompeted  wifli  stmilar 
arbides  made  in  Britannia  metal,  still  the  trade  baa  not  anffered 
to  any  perceptible  extent.  The  Aostralian  markets  are  still 
taking  considerable  quantities,  and  more  recently  the  French 
treaty  has  enalded  the  makers  to  compete  with  their  Conti- 
nental opponents.  There  was  some  difficulty  experienced  at 
the  outset  in  providing-  suitable  patterns,  but  now  that  the 
markets  are  better  known  the  manufacturer  is  better  enabled 
to  sati&fy  the  taste  and  fesbion  of  bis  customers. 

Besides  tbe  articles  already  more  particnlarly  referred  to, 
many  otbera  are  made  in  Britannia  metal,  botb  for  use  and 
ornament.  Amongpst  the  hollow-wares  may  be  mentioned  hot- 
water  kettles,  soup  tnreens,  gravy  dishes,  every  variety  of 
vej^etable  and  sido  dislies,  with  and  without  warming  apparatus  ; 
drain  bottles,  driiikiug  cups,  wine  coolers,  sandwich  cases,  soap 
boxes,  and  other  miscellaneous  goods  for  every  purpose  to  which 
the  metal  may  be  applied.  There  ig  also  a  considerable  trade 
carried  on  in  reqmaites  for  tbe  table,  such  as  tiqnor  Iramea, 
bot^waier  jugs,  trays,  waiters,  mustard-pots,  salt-cellars,  Ac.; 
considerable  taste  is  displayed  in  the  production*  of  candle- 
sticks, candelabia,  fruit  baskets,  card  tniys,  flower  vases,  and 
other  things  of  a  similar  class.  The  facility  with  which  these 
articles  are  made,  being  chieiiy  cast  in  moulds,  and  the  suitable 
character  of  the  metal  to  receive  the  electro-deposit  of  silver, 
render  the  price  very  moderate,  and  place  the  acqoiaition  of 
re»Uy  elegant,  nsefal,  and  durable  manufaotores  within  the 
reach  of  umost  all  classes. 

In  connection  with  this  trade  may  be  mentioned  the 
attempts  wliich  have  been  made,  during  the  last  few  years,  to 
obtain  a  cheaper  kind  of  metal  as  a  substitute  for  Britannia 
metal.  One  method  adopted  was  to  coat  a  thick  substance  of 
lead  with  a  tliin  film  of  tin,  and  by  means  of  pressure  by 
rolling  the  two  metals  were  uniformly  extended^  and  so  made 

The  "  bofiT'  u  a  solid  trundle  of  wood,  aliout  a  foot  in  diameter,  and  two  incbrs  thick, 

c  )Vf  red  on  the  rim  with  buffor  other  thick  »oft  leather.  This  is  6xci\  on  nsitinllo.  and  mode 
to  revolve?  nipidly.  The  article  to  bo  '*  buflbd"  or  |>oliahe(i  it  hold  Hk'iiiu.-^t  it  so  as  to  exposo 
every  part  of  the  Burfaco  to  the  ftiction.  For  gctUiiff  iuiu  tlio  tliitis,  eonirrM,  Ac  ,  solid 
(liso^of  leatlier,  jfoncrally  walruM  or  mja-bor»e  leather,  aro  cinployfii.  These  viiry  in  n  ao 
£roiu  iwo  to  six  irioho«  in  diameter,  and  taper  towards  the  rim  >\  here  the  liufl' cannot,  be 
UBt'd,  circular  brushesi  iir«  Mil  •stiiuted.  ft  no  fiiiid  from  tho  bcdoftho  lir  :;r  it:  cniployel. 
After  beinv  washed  aiul  brushnd  in  hr>ihi))r  wnter,  with  soft  toap  aaU  aikuU,  the  aruolea  an 
flaUhed  by  band-polislun^'.  with  Hoft  s  >;  ,  n  little  oUwbA  pOWdW4  VOlliB.'tlOM^ jtiM 
touch  being  given  by  tbe  bauii  alone. — Kciiuit. 
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to  resemble  externally  the  usual  appearance  of  Britannia 
metal.  Upon  its  introduction  into  this  trade,  it  was  found 
inapplicable  to  any  purposes  where  soldering  was  reqinired,  as 
the  action  of  the  blow-pipe  at  once  removed  tbe  thin  coating 
of  tin,  and  exposed  the  lead  underneath.  In  the  manufacture 
of  c'offiu  lace,  it  is  still  extensively  used.  A  similar  metal  to 
this  is  the  celuLratcd  Patent  Capsule  Metal,  of  ^vhieh  Mr. 
Betts  is  the  projirietor,  his  right  to  the  same  havinp^  been, 
however,  fiequcutly  contested  in  the  Law  Courts.  With  these 
exceptions^  and  those  only  available  in  certain  branches,  there 
lias  not  been^  as  yet,  any  method  discovered  to  rednce^  by  • 
amalgamation  wiUi  alloy  of  some  cheap  description^  the  price 
of  Britannia  metal^  without  by  such  mixture  destroying  the 
bright  appearance,  and  entirely  removing  the  dear  ringii^ 
sound  peculiar  to  good  Britannia  metal. 
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MANUTACTUBB  OF  lEON  AND  BEASS  BEIDSTEADS. 


By  XDWABD  FJBrrON. 


Iron  Bedsteads  have  been  long  made  for  nse  in  Hospitals, 
Worlcliouses,  and  Barracks;  but  it  is  not  more  than  thirty 
years  since  the  trade  wan  fairly  establisbed,  and  iron  and  brass 
bedsteads  began  slowly  to  find  their  way  into  the  houses  of  tli'^ 
middle  aud  lower  classes^  and  the  less  important  sleeping 
rooms  in  the  best  houses  in  the  country. 

One  of  the  advantages  which  metal  bedsteads  possess  is 
the  facility  with  which  they  can  be  put  together,  or  taken 
down,  owing  to  the  simplicity  of  the  joint  by  which  the  several 
parts  are  inntod.  It  is  a  simple  dovetail  joint,  and  con- 
sequently requires  no  nut,  cotter,  or  other  loose  ])art  liable  to 
be  lost  or  to  get  out  of  order;  and  its  superiority  over  its  pre- 
decessors is  attested  by  the  I'act,  that  except  in  officers'  bed- 
steadSj  those  for  Innatic  asylums^  and  some  few  other  special 
casesj  it  has  superseded  all  others. 

At  the  same  time  that  the  dovetail  joint  was  adopted^ 
very  convenient  and  cheap  method  for  making  the  head  and 
foot  rails  of  iron  bedsteads  was  introduced.  This  consists  of 
uniting  the  separate  parts  of  the  rails  consisting  of  pieces  of 
rod  iron,  round,  oval,  or  any  desired  section,  by  means  of 
castings  in  chills  or  ii-on  muulds.  As  frequent  repetition  is  re- 
qnired,  the  labour  and  expense  of  uniting  the  various  parts 
by  forging  or  monldine  m  sand  is  avoided^  and  the  castings 
ihemselyes  may  be,  and  usually  are,  of  an  ornamental  character. 
From  the  date  of  the  introduction  of  these  improvements^ 
about  twenty  years  ago,  the  trade  h.as  developed  rapidly. 

In  1840,  there  were  not  more  tlian  oiuht  ninnnfactnrers 
who  could  be  fairly  reckoned  as  estaljli-liod  m  the  trade,  and 
of  these  four  or  five  belonged  to  Birmingham.  Since  then, 
the  number  of  well-known  makers  in  this  neighbourhood  has 
increased  to  twenty,  and  the  number  of  finished  articles  pro- 
duced weekly  from  abont  400  or  500,  to  5^000  or  6^000. 
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"Whilo  tbe  number  has  so  greatly  increased,  the  qimlity  also 
has  improved,  though  the  processes  of  manufacture  are  sub- 
Btantiaily  the  same  as  they  were  twenty  years  a^. 

The  chief  alterations  since  that  date  are  the  mtrodaction  cf 
malleable  iron  castings  into  the  head  and  foot  rails  of  the  most 
expensive  goods,  the  admixture  of  brass  and  ircm,  and  the  use 
of  an  adaptation  of  lithographic  printing  for  ornamenting  the 
posts  and  otlier  parts  of  bodstoads  with  «<"rolls,  wrejiths,  or 
flowers,  cither  in  gold  or  colours.  This  is  a  patented  process 
which  is  in  use  also  in  the  general  japan  trade,  and,  so  far  as 
iron  bedsteads  are  concerned,  is  in  the  hands  of  one  firm  only. 

Besides  the  improrements  which  have  been  mentioned,  no 
change  has  taken  place  in  the  mannfaotnre  perceptible  to  the 
public.  There  are  of  course  various  contriyanccs  in  use  for 
reducing  the  cost  of  manufacture,  the  most  important  of  which, 
belonging  as  it  does  to  the  most  peculiar  feature  of  the  trade, 
viz.,  the  casting  in  chills,  consists  in  the  form  and  arrai>«^ement 
of  those  chills.  rrobably,  however,  the  manufacturers  who 
have  made  the  greatest  advance  ia  this  direction  would  be  the 
least  disposed  to  enter  into  explanation  on  the  subject. 

It  cannot  be  said  that  there  is  any  special  madiinery  used 
in  the  trade.  The  chills,  ahready  referred  to,  are  rather  tools 
than  machinery,  and  the  only  machines  used,  in  addition 
to  ordinary  lathes,  drills,  &c.,  for  assisting*  hand  labour,  are 
those  for  producing  the  various  tubes  for  the  posts  or  pillars. 
As  these  are,  without  exception,  applic  able  to  other  purposes, 
the  machinery  would  more  properly  be  described  under  the 
head  of  tube  making. 

As  bedsteads  are  articles  for  use,  and  except  in  the  patterns 
o£  snch  parts  as  can  be  rendered  ornamental  the  chief  features 
in  all  mast  be  similar,  there  have  been  few  vagaries  in  their 
manufacture.  The  chief  or  only  noticeable  one  was  in  the 
bedstead  which  caused  so  much  amusement  in  the  1851  Exhi- 
bition, so  contrived,  that  by  the  removal  of  a  ])in  the  foot  end 
fell  to  the  ground  and  threw  the  occupant  on  the  floor.  This 
was  effected  by  clockwork,  which  could  be  set  to  go  off  at  any 
hour  desired^  like  an  alarum,  and  was  intended  to  facilitate 
•eaity  rising.  It  was  expected  to  be  patronised  extensively  by 
hotel  keepers  and  others  who  had  a  difficulty  in  getting  weir 
servants  up  in  proper  time.  This  anticaypation,  howerer,  proved 
too  sanguine. 

In  this  trade  it  is  not  usual  to  employ  women,  except  as 
japauners,  lacquerers  of  the  brass  work,  or  wrappers-up  in  the 
warehom>es. 
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Witlun  ilie  last  twenty  years  the  improyed  tnstliods  of 

manufacture  and  the  growth  of  the  trade  have  reduced  the 
cost  quite  ono-half,  but  any  further  appredable  reduction  does 
not  seem  probable,  hardly  possible.  Indeed,  the  tendency 
18  rather  in  tho  other  direction,  as,  the  lowest  point  in  the  cosfe 
of  production  huviug  been  I'eached,  it  is  the  policy  of  at  all 
erents  the  more  enterprisiiig  manttfactnrerfl  to  eecnre  trade  hj 
improving  their  goods  rather  than  by  lowering  prices. 

As  already  stated,  the  preaent  prodndaon  is  probably  from 
5,000  to  6,000  weekly,  and  these  are  absorbed  in  nearly  equal 
quantities  by  the  home  and  foroign  trades,  or  parhajpa  three- 
iifths  by  the  former  and  two-tifths  by  the  latter. 

The  export  trade  is  greatly  restricted  by  foreign  lanffs. 
In  the  greater  part  of  Eurone  little  is  done,  though  but  for  the 
dntiea  imposed  there  wontd  probably  be  a  fur  trade  with 
France,  Anstria,  Italy,  and  Grarmany.  With  Spam  a  con- 
siderable business  has  been  done  for  many  years,  but  the 
last  alteration  in  the  tariff  has  had  the  effeijt  of  reducing 
the  trade  except  with  regard  to  the  most  espeiiaiTe  goodi^ 
chiefly  brass. 

With  the  United  StAt«fl  there  has  never  been  any  trade,  as 
the  duty  levied  even  before  the  war  was  practically  prohibitory. 
The  duef  foreign  trade  is  with  onr  own  OoloBiss — ^AnstraUa^ 
New  Zealand,  &e  Cape,  Kauritina,  Gaiiada»  and  latterly  with 
the  East  Indies.  There  is  also  some  considerable  trade  with 
the  st  indies  and  the  States  of  South  Ameries^  both  on  the 
east  and  west  coasts. 

In  England,  the  manufacture  is  chiefly  confined  to  Birming- 
ham and  the  neighbourhood.  There  are  a  few  manufactories 
in  London^  and  some  very  small  ones  hardly  worth  notice  in 
other  laige  towns ;  bat  nowhere  except  in  Biminffham  and 
London,  and  hardly  in  London,  can.  the  manofactnre  be  said  to 
^det  as  a  trade.  It  is  carried  on  in  various  oontinetLtal 
-  countries,  particularly  in  France,  Italy,  and  Spain. 

In  Birmingham,  there  are  probably  from  2,000  to  2,500 
persons  employed  in  the  manufacture,  without  reckoning  the 
subsidiary  trades  of  tube  making,  malleable  iron  casting,  &c. 
Of  these,  about  half  are  boys,  and  one-sixth  girls  and  women. 
But  little  highly-skilled  labour  being  required,  and  so  lai^^ 
a  share  of  the  work  being  done  by  boys  and  women*  the 
average  earnings  of  all  employed  are  not  high,  jirobably  not 
more  than  15.»f.  or  16«.  weekly.  The  average  earnings  of  tho 
men  would  not  exe(>ed  248.  or  2o«.^  many  of  them  b^ng  little 
more  than  labourers. 
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With  regard  to  the  social  condition  of  tbe  workpeople, 
there  are  two  points  worthy  of  remark.  One  is  that  thoiigli  a 
practised  hand  can  do  better  for  himself  and  his  em]  (lover 
becaustj  he  can  do  moro  in  a  g-iveu  tinic^  there  is  nothing  in 
the  trade  except  the  ornamental  japanning  which  requires  an 
apprenticeship.  Any  man  who  can  use  a  hammer  ana  file  can 
be  a  bedstead  maker.  The  other  point,  which  is  to  a  |;reat 
extent  a  consequence  of  the  fomer  ene,  is  that  there  is  no 
trade  union. 

These  circumstances  are  beneficial  to  employers,  but  no 
less  so  to  the  employed.  Every  man  stands  npon  his  own 
merits,  which  are  not  only  skill  and  despatch  in  work,  but 
lobriety  and  trustworthiness. 

Every  one  accustomed  to  deal  with  work  passing  through 

several  hands,  when  eaeh  is  dependent  upon  the  others,  knows 
how  mueh  depends  npon  the  steadiness  and  regularity  of  his 
men  $  hence  the  moral  and  inteileotnal  qualities  of  an  artisan 
hare  a  monejr  vrntob  to  his  employer,  and  from  the  lowest  x»oint 

of  view  deserve  rccogTLitTon,  if  not  direct  remmieiation,'  as 
weU  as  mere  dexterity  with  his  tools. 

In  this,  as  in  many  other  departments  of  production,  the 
tendency  is  in  fayoui*  of  large  factories,  in  which  alone  the  full 
benefiit  can  be  derived  from  the  use  of  machinery  and  e^ensive 
tools,  sad  the  aiEfangemeoi  and  division  of  labonr  osmed  ont 
on  the  moal  piofitable  system.  Under  such  conditions,  a  mat 
object  mnst  alwaja  be  that  all  shall  work  together  as  nearly  as 
possible  as  though  moved  by  one  will,  and  it  may  therefore 
reasonably  be  hoped  that  the  valno  of  steadirtr'^s  nnd  rotriilarity 
will  be  more  and  more  recognised  by  both  masters  and  work- 
men. Such  a  recognition  cannot  fail  to  prove  one  of  the  most 
cogent,  be<^afie  most  direct  and  appreciable  influences  in  the 
imfvovament  of  the  mntl  and  social  conditien  of  the  labanring 
dasses. 
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Or  the  early  history  of  this  mannfeotnre  it  amy  he  aofBoieiit  to 
state  that  iintO  the  eaiiy  part  of  (he  seventeenth  century,  at 
which  time  Edward  Gunter  invented  the  line  of  logaritluns 

gradnntcd  upon  a  glirtnin-  «^cfilp,  whicli  solves  proV)lpms  inatru- 

mentaily  m  the  ^nmo  mauuer  as  iogarithms  do  arithmetically, 

the  trade  never  assumed  sufficient  importance  to  cause  it  to  be 

followed  by  persons  who  had  uo  other  occupation,  &ud  to  make 

it  worthy  of  beonff  designated  a  oraft.   Up  to  that  time  the 

best  measares  had  been  made  hy  the  matiiemttbioal  instrument 

makers;  bat  this  ingenious  invention  of  Gnnter>  by  reason  of 

its  nnivmal  applicability  to  measuring  purposes,  called  into 

existence  wiotner  class  of  •workraon,  superior  to  those  who  had 

hitherto  chiefly  made  the  notched  sticks  simihir  to  those  used 

in  many  rural  districts  at  the  present  day,  but  still  somewhat 

distinct  from  the  opticians  and  makers  of  such  instruments  as 

quadrants^  sextants^  and  the  finer  kmd  of  optical  and  matiie* 

matical  instruments..    The  first  men  who  were  worthy  of 

the  name  of  mle»makers  were  to  be  found  only  in  London ; 

but  after  »  time  the  trade  gradually  extended  itself  to  Wol> 

verhampton  and  Birmingham.    Under  date  of  the  10th  of 

August,  1664,  Mr.  Pepys  records  in  his  diary  his  experience  of 

the  scarcity  of  competent  rule-finishers  (as  the  men  who  make 

the  rules  are  called)  in  London.    He  writes  :-— 

"Abroad  to  find  out  one  to  engrare  my  tables  upon  my  new  sJiding  rule  with 
silver  platee,  it  being  so  small  that  Browne,  that  made  it,  caimot  get  one  to  do 
it.  So  I  got  Cocker,  (the  celebrated  arithmetician  and)  famons  \Triting-mn«?tc'r,  to 
do  it,  and  I  sat  an  hour  by  him  to  see  him  design  it  ail ;  and  strange  it  in  to  see 
him,  with  liim  tiatural  eyet,  to  cut  bo  small  at  his  first  designing  it,  and  road  it 
all  over,  without  any  missing,  when  for  mj  li£»  I  oonld  not,  with  my  best  akil^ 
read  one  word  or  letter  of  it." 

And  then  on  the  next  day  Pepys  wntes  : — 

"  Cornell  Cocker,  with  my  rule,  which  he  hath  engraved  to  admiration,  for 

goocbMMandsmalliMwof work}  it oott nw  14t. the doinif.'* 

From  the  fact  that  Browne^  the  mathematical  instrument 
maker,  was  unable  to  find  anyone  to  engrave  Mr.  Pepya'a 
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lHUdiiig  rule^  it  is  to  be  supposed  Lkai  tiie  art  iiad  not  theu 
attained  to  much  perfection^  or  rather  that  profidency  in  it  had 
been  made  bat  bj  few.   In  1755,  nearly  a  centory  later,  is- 

recorded  that  even  in  London  "  it  was  a  most  difficult  matter 
to  fi^et  roles  ffood^  there  being  only  one  man  who  could  make 
tliem  perfectly  well,  and  he  had  lately  taken  to  otlior  work/* 
111  Julv,  1755,  James  Watt  fouud  his  first  employment  in 
Loudon  as  li  rule-maker,  umier  Mr.  John  Morgan,  of  Finch- 
lane,  CoruLill,  of  whom  Watt  writes  to  his  father,  that though 
he  works  chiefly  in  the  brass  way,  yet  he  can  teach  me  most- 
branches  of  the  basiitess,  such  as  rides,  scales,  quadrants/'  ho. 
In  less  than  two  months  alter  his  arrival  in  London  Watt 
says  he  had  made  a  brass  parallel  rule  eighteen  inches 
long,  "and  a  brass  scale  of  the  same  lenpffh/*  By  December 
he  "could  work  tolerably  well/'  and  "  he  expected  that  by 
April  he  would  understand  so  much  of  his  business  as  to  be 
able  to  work  for  himself."  When  June  had  again  como 
round,  and  within  twelve  months  of  his  first  attempt  at  rule- 
making. Watt  wrote  to  his  father,  that  "he  conld  now  make  a 
brass  sector  with  a  French -joint,  which  is  reckoned  as  nice  a 
piece  of  framing* work  as  is  in  the  trade."  Watt,  however, 
haying  doubtless  acquired  proficiency  in  the  art  of  rule-making, 
did  not  "work  for  himself/'  as  it  appears  he  intended  to  do,, 
but  tumefl  his  attention  to  the  improvement  of  the  steam 
engine,  and  thus  conferred  greater  benefits  npon  the  world 
than  he  would,  had  ho  continued  the  manufacture  of  "parallel 

rules/'  or  even  ''sectors  with  French  joints."  It  maj  be 
interesting  to  know  that  the  sliding  rale^  long  used  by  James 
Watt,  is  still  preserved  in  Birmingham,  in  the  possession  of 
an  eminent  founder  ;  and  it  is  still  used  as  a  check  in  testing. 

calcnlations.    Is  it  not  pr()l)nl)1e  that  this  rule  may  be  the 
handiwork  of  its  former  gieut  und  famous  possessor  i*  Five 
and  twenty  years  later  the  tmer  kind  of  measures  were  still- 
made  in  London  by  the  instruuieut  makers;  but  the  more 
ordinary  kinds  of  carpenter's  roles  were  manufactured  almost 
exclusively  in  Wolverhampton.    At  the  latter  part  of  the  past' 
century  only  three  or  four  rule  masters,  each  employing  a  few- 
apprentices  and  men,  were  to  be  found  in  Birmingham,  and 
one  at  Harbome  adjacent ;  but  now  the  trade  has  almost 
deserted  Wolverhampton,  which  numbers  only  four  or  five 
persons  employed  in  it,  while  Birmiughani  nllbrds  employment 
to  as  many  hundreds.    With  the  exception  of  three  or  four 
makers  scattered  throughout  the  country  the  trade  is  now 
entirely  confined  to  Birmingham  and  London.   Many  of  the 


Digitized  by  Google 


630 


BOXWOOD  KULSS. 


rales  sold  as  London-made  are  produced  in  Birmingham,  und 
many  are  firamed  in  Birmisfffaam  and  sold  to  London 
makers,  who  mark  or  finiali  mem  tkemaelves.  The  joints  of 
the  earliest  made  rules  were  cnt  from  the  wooden  pieces  which 
formed  the  legs,  and  brass  plates  were  attached  to  the  outside 
to  strongthcu  tho  otherwise  weak  and  wooden  joints.  After- 
wards the  joints  were  compopod  of  metal,  and  attached  to  the 
wooden  .sides,  instead  of  being  made  out  of  thoTii.  The  joint, 
so  well-known  as  the  arch-joint^  and  which  is  seen  upon  so 
great  a  nnmber  of  joiner^>  and  other  roles,  was  first  made  abont 
sixty  years  ago  j  yet  in  a  celebrated  modem  painting  repre- 
senting the  early  printers  at  their  labours  in  Westminster 
Abbey,  we  find  an  accurate  representation  of  a  two-feet  rule 
with  this  kind  of  arched  joint,  the  artist  being  unaware  that  it 
was  not  invented  till  more  than  300  years  a£ter  those  early 
printers  had  distributed  their  last  form. 

The  general  shape  of  rales  has  been  but  little  varied,  the 
oonvenient  arrangement  of  two  or  four  legs  having  been  early 
iatrodnoed.  Seventy  years  ago,  the  ordinary  thickness  of  mi 
boxwood  carpenter's  rule  was  not  less  than  a  quarter  of  an 
inch,  but  that  size  has  been  gradually  reduced  from  time  to 
time  in  order  to  give  gre^f  or  flexibility.  Many  rules  have  been 
made  of  only  the  sixt  eeniii  of  an  inch  in  thickness,  this  small 
size  of  wood  having  to  be  further  cut  away  to  admit  of  tho 
insertion  of  the  joint,  which  is  inlaid  so  as  to  lie  level  with  the 
surface  of  the  wood.  To  remove  this  weakness  of  the  joint, 
which  was  the  common  fimlt  of  all  thin  roles,  a  joint  was  pro- 
dnced  by  Messrs.  John  Babone  &  Son,  which  being  rivetted 
upon  the  surface  of  the  boxwood  legs  instead  of  any  portion  of 
them  being  cut  away  to  make  place  for  it,  adds  strength  to 
that  part  of  the  rule  which  had  formerly  been  the  weakest. 
These  joints  are  also* enriched  by  many  ai*tistic  and  ornamental 
designs  stamped  upon  them,  which  render  the  rules,  whether 
regarded  for  the  greatest  strength  combined  with  extreme 
thinness,  or  for  zkeiv  elegant  appearance,  appropriately 
designated  by  tho  appellation  of  *^  nonpareil."  The  processes 
of  sawing,  rivetting,  filing,  and  planing,  are  too  well  known  to 
need  reference  here  ;  but  the  numbering  nnd  graduation  of  rules 
is  an  operation  which,  to  those  unac(juainted  with  it,  is  generally 
regarded  as  the  most  interesting  of  the  processes.  Since  the 
invention  of  the  dividing  engine  by  Ramsden,  and  its  improve- 
ment by  Troughton,  Ame,  Reichenbach,  Gambey,  and  others, 
all  the  most  accurately  and  finely  graduated  astronomical  and 
other  instroments  have  been  divided  and  marked  by  means  of 
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Hi  Vat  ihe proeeM  is  ouioli  too  sWand  oostlj  to1>e  jemjiLafed 
upon  tkenues  in  gencml  use  by  mechanics.  Straight  scales 
and  rules  are  wwuJXj  divided  by  placing  the  artide  to  be 

divided  and  the  original  pattern  side  hy  side,  then  passing  a 
straight-edge  with  a  shouldor  fixed  at  right  angles  to  serve  as 
a  guide,  along  the  original,  aud  pausing  at  each  division  ;  then 
a  corresponding  hue  made  on  the  copy  by  the  dividing  knife. 
Segments  of  circles  are  also  gradusM  in  tlie  same  waj^  by 
nuking  a  straight>^d^  veFoke  on  the  imtre  of  the  circle,  end 
marking  off  the  divisions  as  on  the  slacaiight  8i»le.  This  method, 
in  skilful  hands,  admits  of  much  accuracy,  and  was  apphed  to 
the  graduation  of  theodolites  and  other  instriiments  prior  to 
the  invention  of  the  dividing  engine. 

About  eighty  years  a^-o  much  labour  was  spent  by  a 
Wolverhampton  rule  uiakin-  m  the  construction  of  a  pair  of  steel 
rolls,  having  upon  their  surfaces  in  relief,  the  various  lines, 
dirisiisns,  and  figures  necessary  to  impress,  at  one  operation^ 
the  two  sides  of  a  scale  or  rule.  Its  costliness  may  be  guessed 
tkt,  when  it  is  stated  that  the  scale  it  was  intended  to  impress 
contains  2205  lines,  divisions,  and  figures.  But  the  a4/tempt 
was,  as  might  have  been  supposed,  a  failure.  Owing  to  tlia 
inequality  in  the  density  (^f  the  wood,  and  the  slight  uneveu- 
n esses  of  its  surface,  the  work  performed  by  it  was  defective, 
and  its  use  was  abandoned.  Harking  by  pressure  produces 
a  thidc,  shallow,  and  ill*defined  line ;  whereas  percnssionj  when 
applied  to  the  steel  stamns  which  bear  the  figures  or  letters^giTes 
aiuiarp,  clear,  deep  and  lasting  impression.  The  filling  up  of  the 
marks  on  the  rules  is  easily  effected  by  mmplj  smearing  over 
them  a  mixtaro  of  oil  and  clmrroal,  and  wiping  the  surface  clean. 

In  the  year  1808,  the  late  Dr.  William  Chvirrh,  of  this 
town,  invented  and  patented  a  number  of  machines  for  the 
luukiug  and  graduating  of  rules.  These  inventions  displayed 
fk  Tast  amount  of  thought  and  ingenuity ;  but  he  was  unaware 
of  what  had  been  done  by  a  few  persons  in  the  trade  before, 
and  unfortunately  fojr  him  all  that  was  good  and  practicable  in 
his  indentions  had  been  in  nse  for  many  years,  and  his  mark- 
inL"*  apparatus  was  too  complicated  ever  to  remain  long  in 
working  order.  And  when  it  is  known  that  the  5i0  divisions 
in  the  Uuntcr^s  lino  which  may  be  seen  on  the  brass  slide  of 
any  carpenter's  slide  rule,  are  cut  smgly  and  accurately  by 
hand  in  ten  minutes  by  the  process  above  described,  it  will 
not  be  surprising  that  in  this  instance  manual  'M»our  shocdd 
be  cheaper  and  more  to  be  relied  on  ihan  machinery,  designed 
as  Dr.  Church's  .was,  to  draw  all  Jthose  diTisions  at  a  sipgle 
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operation.  In  the  working  of  several  hundred  teeth  or  cutters 
nil  (  onnerted  together,  the  bhintinnr-  or  breaking  of  nny  one  of 
them  would  render  the  work  imperfect,  and  would  cou8ume 
more  time  in  the  filing  up  tlian  the  entire  process^  when  per- 
formed by  the  usual  method. 

The  box-wood,  of  which  rales  are  made^  is  chiefly  grown,  in 
Turkey,  the  English  grown  box-wood  not  being  of  sufficient 
size  and  quality.  Formerly,  large  quantities  of  rules  were 
exported  to  the  United  States  of  America;  but,  during  the 
past  thirty  yoarp,  they  have  been  manufactured  in  the  States, 
a  prohibitive  tariff  having  prevented  the  introduction  of  Eng- 
hsh  made  goods.  The  way  iu  which  some  nations — or  rather — 
some  Governments — regard  the  importation  of  rules  into  their 
territories  is  rather  strange.  Some  allow,  at&ir  and  equitable 
rates  of  duty,  the  importation  of  English  made  mles,  the 
measures  bcin<?  suitable  to  the  use  of  their  respective  conn- 
tries.  But  wliile  one  country  will  not  admit  them  at  all, 
unles-  t!io  ineasnro  of  the  rr>initi"v  is  BniTOunded  hv  ntlior 
meaHurcH,  .so  as  to  make  the  rule  a  scale  of  varied  measures, 
instead  of  being  only  the  legal  standard  of  the  country ; 
another  Government  looks  upon  all  roles,  coming  to  its 
^rts  as  illegal  measures,  because  they  have  not  the  Govern- 
ment stamp  upon  them,  and  all  so  fonnd  are  seised.  The 
makers  do  not  put  a  resemblance  of  the  official  stamp  upon 
them  ;  and,  as  there  are  no  native  rule  niaken;,  and  all  the 
rules  arc  imported,  Tueasures,  n  little  different  from  the  legal 
standard  are  made,  and  being  marked  with  the  name  of 
another  country  than  that  for  which  their  use  is  intended,  are 
allowed  to  be  admitted;  thus,  the  greater  part  of  the  people 
are  necessarily  nsing  an  incorrect  measure,  at  the  same  time 
that  the  trne  standard  might  be  supplied  to  them  as  cheaply 
and  more  readily.  The  various  counties  and  states  of  the 
world  have,  at  the  present  time,  about  150  different  measures  ; 
many  small  places,  each  containing  only  a  few  thousand  inbn- 
bitants,  have  their  own  peculiar  measures.  At  various  times, 
many  of  these  measures  have  been  changed  from  the  duodecimal 
to  the  decimal  division,  still  retaining  tiie  original  standard  ci 
lengtli ;  but,  within  the  past  few  years,  the  use  of  the  Freneh 
inetrical  measure  has  become  much  more  common  in  all  parts 
of  tlic  world.  Many  nations,  now,  have  a  large  proportion  of 
their  rules  marked  with  the  French  metre,  in  addition  tn  their 
own  standard  ;  and  are  thus,  doubtless,  gradually  tending  to 
the  general  adoption  of  so  convenient  and  perfect  a  measure  of 
length  as  the  French  metre  is  admitted  to  be. 
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Although  the  manafacture  of  Metallic  Pens  in  Bii*mingbam 
was  begun  onlv  about  fiTe  «nd  thirty  years  ago^  the  trade  hae 
been  developea  so  rapidly,  and  to  Bo.yaet  an  extent,  tihat  onr 
town  has  now  become  the  ''pen  shop"  of  the  world.  The 
incieaeiDg'  demand  for  the  moaTis  of  writing,  in  consr  r|nence  of 
the  spread  of  education,  and  the  facilities  afforded  by  the  cheap 
postage  system,  could  scarcely  have  been  supplied  by  the 
gou&o-quills  of  our  grandfathers,  and  pens  could  never  have 
been  made  in  sufficient  quantities,  even  by  the  ingenious 
"  pen  maohinee/*  which  were  made  extensively  in  Birmingham 
aizty  yean  ago. 

The  maker  of  the  first  steel  pen  may  perhaps  never  be  known, 
but  it  is  believed  that  the  first  small  supply  of  the  article  was 
made  by  a  Sheffield  artisan.  Tlie  earliest  steel  pens  known 
appear  to  have  been  made  of  a  piece  of  steel  bent  into  a  tubular 
form,  in  which  the  junction  of  the  edges  formed  the  *'nib," 
and  the  back  was  cat  away  into  something  like  the  form  of  the 
old  qnill,  or  the  modern  "  barrel-pen." 

Some  of  the  earliest  known  pemi  were  made  in  this  barrel 
fonn>  and  were  highly  polished,  and  sold  as  high  as  five 
shillings  each.  These,  however,  were  made  only  in  small 
quantities,  as  luxuries  for  presents  mther  than  for  constant  use, 
and  wore  known  early  as  1809  or  1810.  The  first  dovelop. 
ment  of  the  trade  in  its  inodem  form,  the  niauulacmre  of 
quantities  of  pens  for  a  more  general  sale,  cannot  bo  traced 
further  back  than  1829.  The  hand- made  pens  were  then 
sn^rseded  by  pens  made  by  the  "premeB**  and  other  tools  so 
nniyersslly  need  in  aU  the  Birmingham  trades,  and  the  cost  of 
piodiiction  was  reduced,  while  the  improvement  of  the  arlule 
and  the  nnifonmly  of  its  shape  and  qnalily  were  secure^ 
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The  mechanicfil  <^cniu8  and  perseverance  of  Mr.  Joseph 
Gillott,  whose  name  has  become  almost  a  synonym  for  a  first- 
class  pen,  were  directed  about  five-and-forty  years  ago  to  tho 
improvement  of  the  manufacture  with  which  his  name  is  a^sso- 
oiated  tltroaghovit  the  world.  No  skill  in  mauiifaotare  ooold» 
however,  conquer  the  prejudioes  against  any  metallic  pea,  and 
to  Mr.  JamoB  tPerry,  the  promoter  of  the  Perryian  System  of 
Education^  the  world  is  mainly  indebted  for  the  persevering 
advocacy  of  the  "  steel  pen/'  and  for  one  of  the  most  important 
improvements  in  its  form.  Mr.  Perry,  with  his  characteristic 
energy,  almost  forced  the  steel  pen  into  use,  and  was  supplied 
with  pens  of  a  first-class  quality  by  Mr.  Josiah  Mason,  of  this 
town,  whose  name  was  obscnred  nnder  the  trade  name  of  the 
"Perryian  Pens."* 

About  the  period  named,  not  ibrtf  yeM  ago,  pens  were 
sold  as  hiigh  as  12«.  a  dozen,  and  for  some  years  afterwards, 
wholesale  at  20.-*.  a  gross.  A  card  containing  nine  was  sold 
retail  for  '6^.  Grl.,  and  scmietimes  even  for  5.sr. ;  and  those  com- 
paratively high  prices  were  n^tainod  till  the  mcreasincr  demand 
led  to  the  use  of  better  machinery,  the  reduction  the  cost, 
and  the  increaee  of  the  eapply. .  For  mm  twenty  yeara  tiw 
tcede  grew  aknrfy,  Imt  metaUio  pens,  or  nilhor  steri  mbs, 
became  more  popular,  and  were  found  to  be  equal  in  dexibiiity 
and  far  more  durable  than  the  old-fashioned  quill.  Scores  of 
improvements  were  marie  from  time  to  time  hy  the  adoption 
of  side  slits,  and  by  the  g'lnndinor  of  the  surface  along  and 
across  the  pen  (in  imitation  of  the  sci-aping-  precesia  of  the 
pen-knife)  to  improve  the  flexibility  of  the  pen,  and  these  im- 
provements are  continned  to  onr<cfini  day. 

When  the  British  Assooiatioa  fint  mek  in  Bimutigfaam  (lA 
1839)  steel  pens  were  almost  unknown  ;  but  when  the  second 
visit  w:is  made,  in  1^  li>,  the  steel  pen  trade  had  risen  to  a  very 
important  p]f\re  aTn(»ng  t<he  nmnufar'tures  of  onr  t<^'.vn.  Between 
the  two  periods  named  there  had  been  oiirhteen  makers  of 
steel  pens,  but  these  had  been  reduced  to  twuive  in  1 849 ;  and 
although  the  number  is  now  twelve,  the  quantity  of  [>eus  pro*- 
duced  has  eoonnonsly  inereased. 

Althongfa  it  is  difficult  toicoUect  any  trmtwordiy  stattstiea 
of  tho  extent  of  the  eteel  pen  tmde  in  1849,  tile  following 
details  may  be  relied  on  an  an  approximate  estimate  of  the 


•  Mr.  Sujjilien  I'rrry  has  >if>rii  cood  ormnj^'li  Ui  intoTm  mo  tint  his  lirothep  bev't^n  iliu 
manuracturo  ul°  Stn  l  r.in  at.  u;  i!n  \iur  that  ho  patcnlcd  miniv  varunoj.;  ti.:it  lio 

Used  tho  Y)mt  Sln  tti.  Id  ribbon  nutel  rolled  out  of  wire,  aud  for  wliich  be  jmid  per  lb.;  that 
bo  jiaid  f».  per  p4-u  to  the  first,  poraon  \ta  —uplnyiij  mn^        ^  JWfB  t'^^MIWHflt  "^ht  PfflffO 

given  to  hlB  tvorkmeii  wsa  3Q».  per  groti. 
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condition  of  the  trade  sinteon  years  ago-*-8ome  Inrenlrf  yam 
after  it  had  been  introdaced  into  our  town.  The  number  of 
factories  then  in  operation  wns  12.  The  men  nn<\  boy^  em- 
ployed 300,  the  wt>mon  and  girls  1,560.  Thf  HTnount  dt  iiorsc- 
power,  228,  iiidndiii-:;  70  as  representing'  oat-wurk  rolling. 
The  nuinlnn-  ol"  peas  made  weekly,  65,000  gross.  Tiie  steel 
used,  6i  tons  per  week.  Tbe  TAUie  of  tiie  slip  or  ofdanr 
penB,  horn  M.  to  2«.  per  grose,  and  of  berrel  peaan,  frem  8a. 
to  12x.  per  gross.  Some  few  steel  pens  wero  then  made  in 
l^effidld  and  London,  bat  since  that  time  BirmiBgham  has 
become  the  great  seat  of  this  maaafactnre,  mith  some  finr 
exceptions  hereafter  to  be  named. 

As  I  have  been  favoured  with  returns  from  eio^hfc  of  the 
twelve  firms  now  engaged  in  the  business,  i  am  fortunately 
able  to  give  a  very  trustworthy  statement  of  the  present  extent 
of  the  atiael  pen  trade,  suppressing  only  the  details,  given  m 
confidiBee>  and  giving  the  aggregate  resnlte  with  so  fidr  aoi 
allowwiee  for  the  firms  who  have  made  no  return,  ns  veaUy 
very  mudi  to  vndersbAte  the  aotiaal  exteot  of  thia  most  im- 
portant brnnrh  of  local  trade. 

The  number  of  actnal  makers  of  steel  pi  n,s  is  twelve.  The 
number  of  men  emplojed,  iJ60.  The  number  of  women  and 
girls,  2,050.  The  amount  of  horse  power  employed  may  be 
estimated  at  830,  inelnding  aay  fifty  employed  in  ont-work 
rolling.  Tba  nnmber  of  pens  made  weekly,  98,000  gross. 
The  qnautity  of  steel  used  weekly,  9^  to  10  tons.  The  value 
of  pens  per  gross,  l^d,  to  and  of  barrel-pens  from  7d. 
to  12«.  per  gross,  Bome  of  the  larger  pens  being  vezymuch 
higher  according  to  their  size  and  finish. 

It  will  thus  be  seen  that  the  trade  has  greatly  increased 
in  the  interval  of  sixteen  years,  although  the  protective  iaiilf 
of  Fiaiiee  «nd  ^a.  war  in  the  United  states  have  maumif 
checked  its  progress.  It  will  be  seen  that  the  nnmber  cf 
persons  employM  Ins  not  increased  in  ihe  'satne  ratio  as  the 
prodnetion,  in  censeqnence  of  the  many  improvements  ^uali- 
tating  manufacture,  and  rendering  labour  le!?R  important. 
The  increase  of  men  and  boys  from  300  to  o*>0  :  ot  women 
and  girls  from  1,550  to  2,050:  of  horse  power  irom  228  to 
-830:  of  steel  used  from  6 ^  to  10  tuns  :  of  pens  made  from 
65,000  to  9^000  gross  weekly,  will  sufflcBiently  indicate  ihe 
irapid  development  of  the  trade  dnrmg  -the  past  sixteen  yeais. 
These  estimates  (or  rather  returns)  of  the  nnmber  of  persons 
empk>jwd,  ^monntang  to  2,400  persons,  <lo  not  inchide  the 
•koga  niunbavs  employed  in  making  ihe  {Mperw1iozBa.aod  other 


Digitized  by  Google 


6S6 


WIBKLT  FfiODUCnOR  OF  STKIL'  PlSfl. 


accessories  of  the  trade ;  and  doabtless  more  than  2,000 
persons  are  more  or  less  directly  conttected  with  the  steel  pen. 
trade  in  Birmingham  alone. 

Tlie  firms  who  have  kindly  answered  my  enquiries  have 
very  uaturaliy  declined  to  give  me  the  annual  value  of  their 
products,  and  as  I  am  not  connected  with  the  trade  my 
estimate  may  not  be  of  much  Tslae ;  hot  taking  the  very  low 
average  of  6d.  per  gross  for  pens>  we  may  safely  conclude  that 
nearly  £3,000  worth  of  pens  are  made  in  Birmingham  every 
wook.  One  point  relating  to  the  cost  of  pens  is  very  remark- 
able, the  wonderfully  low  rate  at  which  they  are  now  prodnred. 
Thirty  years  ago  pens  were  sold  wliolesale  at  os.  a  gross,  and 
now  they  are  sold  ati  low  as  1  ^iL  and  a  I  'id.  per  gross  I  When 
it  is  remembered  tiiat  each  gross  requires  144  pieces  of  steel 
to  go  through  at  least  twelve  prooeases,  the  fact  that  144  pens 
can  be  sold  for  l|d.  is  a  singular  example  of  the  resnlts 
attainable  by  the  division  of  labour,  ^d  mechanical  skill. 

Although  most  of  the  steel  used  for  pens  is  produced  in 
Sheffield,  all  the  subsequent  processes  are  carried  on  in  this 
town,  which  is  now  the  head-quarters  of  the  steel  pen  trade. 
Two  new  factories  had  been  established  in  France,  in  1849,  in 
consequence  of  the  high  duties  on  English  pens;  and  these 
factories  (now  six  or  seven)  produce  about  50^000  gross  of 
pens  per  week,  against  16,000  or  18,000  made  in  1849.  In 
Germany,  there  are  two  ftctories — prodneing,  however,  very 
few  pens.  Tn  America,  the  high  war-tariff  has  caused  the 
establishment  of  four  factoHn^t,  and  these,  aided  by  skilled 
workmen  from  England,  are  producing  about  10,000  g^oss  of 
pens  per  week.  Moat  of  the  processes  of  pen-making  are  per- 
formed by  hand-presses,  to  cut  out  the  blanks,  to  pierce  ^ 
hole,  to  form  the  nib,  to  emboss  the  pattern,  and  to  mark  the 
name;  self-acting  madiinery  being  nsed  only  for  the  commonest 
export  pens. 

The  condition  of  the  work-people  employed  in  metallic 
pen-making  is  very  satisfactory,  in  consequence  of  the  large 
and  lofty  rooms  in  which  the  work  is  usually  done,  and  the 
generous  care  which  the  principal  manufacturers  display  fur 
3ie  welfare  and  improvement  of  the  persons  they  employ.  The 
wages  of  girls  vary  from  6$,  to  I2«.;  some  of  the  younger  eam> 
ing  only  L\s  Hd.  to  3«.  (kU,  while  some  few  of  the  older  and 
more  skilful  work -women  earn  as  much  as  loa.  and  20«.  per 
week.  The  men  earn  from  \8s.  to  20s.;  the  boys,  from  tv.  Gd. 
to  88.,  or  if  skilftil,  Ss.  to  16j?.;  and  the  skilled  adult  males 
from  30«.  to  SOs.,  and  some  even  90s,  and  lOOe.  per  week. 
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The  hours  of  labour  are  asoally  from  52 1  to  57  hours  per 

week— aU  beyond  these  hours  being  reckoned  as  "oYorfcime/' 
and  tho  Saturday  half-holiday  being  now  nearly  nniversaL  in 
the  pen-factories  of  this  town. 

The  varieties  of  pens  made  by  tho  various  manufacturers 
may  be  coupted  by  thousands,  being  of  every  degree  of  size, 
shape,  and-  finish.  One  manufacturer  only  has  more  than 
five  hundred marks''  made  for  Tarious  bnyers  who  require  their 
own  names  or  devices  on  the  pens.  One  of  the  principal 
manufactarers  began  by  making  silver  pens  for  the  waistcoat 
pocket ;  never  dreaming  that  the  article  would  ever  be  required 
by  "  the  million."  Mr.  Gillott  is  said  once  to  have  made  a 
gross  of  pens  in  one  day,  and  for  which  h©  received  one  shilling 
each  ;  and  Mr.  Josiah  Mason  had  his  attention  first  drawn  to 
steel  pens  by  seeing  a  card  containing  nine  marked  three 
shittinffs  and  sixpence^  in  the  shop  wmdow  of  Mr.  Peart, 
in  BuB-street.  Some  of  the  pens  fo?  foreign  msrkets  are 
sold  as  low  as  three-half-pence  per  gross ;  while  some  of  the 
pens  used  for  litbc^raphic  purposes  are  sold  as  high  as  sixpence 
each.  In  st  eel  pens,  as  in  every  other  article  of  local  mann* 
fnrfnro,  not  only  can  "the  million'^  be  supplied  from  Bir- 
rauigliam  with  cheap  and  useful  goods,  but  every  variety  of 
article  in  every  form  of  excellence,  cuu  be  provided  at  corres- 
ponding rates. 

In  wis  brief  paper,  no  desoripticvn  is  given  of  the  processes 

of  mann&oture^  nor  of  the  various  improvements  made  by  local  ' 
industry  and  skill,  the  only  object  being  to  show  how  impor* 

tant  a  branch  of  local  trade  tho  manufacture  of  steel  pens  has 
become,  and  how  its  products  and  importance  may  be  still 
further  increased  by  the  generous  treatment  of  work-people, 
and  the  cultivation  of  their  powers,  for  which  our  principal 
steel-pen  makers  have  been  deservedly  famous  during  the  past 
twenty  years. 
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fPor  the  Tnritnniils  from  which  the  followiD^  papers  hnve  IweR 
compiled^  tihe  Editor  is  indebted  to  Messrs.  J.  B.  Browett^ 
C.  .H.  Adanws,  Gilbert  Haniiltoi\i  TaDgye,  J.  Clements, 
H.  M.  Blewsj  B.  Bennett^  J.  0.  Onions,  Henry  Tsrt^s^ 
Alfred  A.  Atkra»  R.  F.  Martineau,  J.  B,  Boyce,  T.  \\ 
Salt,  iiiiil  Ailred  Driver.] 

Tui.Pucis  Mahuvactuuk— The  mann&ctnre  of  Tin  ^ood^' 
st  the  commencement  of  tlio  i^resent  centuiy^  wm  named  on 

by  small  makers  in  all  parts  of  the  kinirdom.  Even  iit  the 
largest  mauuiactories  in  London  and  Wolverhampton  hand- 
made  articles  alone  were  produced,  and  most  of  the  men 
employed  were  Uttle  better  than  half- reclaimed  gipaiei*^  who  at 
•ay  time  might  resume  their  roving  habits. 

At  that  time,  And  for  many  years  affcerwards,  so  Uttls 
])rqgress  had  been  made  in  the  maonfieictQre  that  even  so  small 
an  article  as  a  patty-pan  was  made  of  several  pieces  of  tin-plate 
soldered  together-,  nnd  the  feat  of  producing  one  in  a  single 
piece,  wliicli  was  nut  .successfully  achieved  till  abrmt  thirty 
years  ago,  waa  then  justly  considered  a  great  event.  It  was, 
in  fact,  the  germ  of  those  vast  subsequeut  improvements  in  the 
trade  which  now  enable  the  manofhctarer  to  raise  tiie  largest 
dishes,  coTers,  and  basins,  or  even  a  good^sized  bath,  ont  of  a 
single  sheet  of  metal. 

When  such  was  the  condition  of  the  manufacture  with 
regard  to  the  simplest  article,  it  may  be  supposed  that  so 
complex  a  piece  of  goods  as  a  tin  tea-pot  presented  considerable 
dithculty.  Thirty  years  ago  these  utensils  wer(^  still  made 
entirely  by  hand,  necessarily  costly  and  of  the  most  uncouth 
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eliapes.  It  was  not  until  tho  discovenry  of  Britaimm  tnetal  had 
almost  extingoisliccl  this  branch  of  the  trade  that  the  mTentiTe 

genius  of  one  who  haa  dono  so  mach  for  the  improvement  of 
the  manufacture,  Mr.  "^r.  F.  (Tnftitks,  was  brouphr  to  bear  upon 
this  particalar  depart nKnr  of  {d  odnction,  lie  inventud  machi- 
nery for  manutactunug  some  parts,  adapted  machinery  already 
used  in  other  trades  for  the  production  of  other  ports,  and  at 
last  was  able  to  mtrodnoe  into  tiie  market  an  article  which  at 
once  oommanded  an  extensive  sale,  and  the  demand  for  whiok 
has  year  by  year  largely  increasedi 

Within  the  past  four  years  other  improvements  have  been 
adnpted.  Means  have  been  discovered  by  which  a  flat  sheet 
of  wrr,un;]it  iron  can  be  shaped  into  a  globular  form,  thus 
doing  away  with  the  necessity  of  soldered  seams  in  the  bodies 
of  the  patent  teapots,  and  enabling  the  manufacturer  to  pro- 
duce them  withanighly-poUshed  sar&Ge  in  shapes  that  possess 
a  beauty  of  ontliae  by  no  means  inforior  to  that  of  those  manu- 
factured in  either  Britannia  metal  or  electro-plate. 

No  block-tin  articles  have  undergone  more  changes  in  their 
mode  of  manutacture  than  dish-covers.  So  long  as  they  wero 
made  of  pieces  of  tin-plate,  shaped  by  the  workman's  hammer, 
and  then  p^rooved  together — the  universal  method  of  produc- 
tion uiilil  quite  lately — the  inevitable  seams  prevented  either 
beanty  of  ontline  or  high  finish.  Kow,  stamped  from  one 
piece  of  iron^  tinned^  wheeled,  ])lanished,  and  polished  by  im- 
proved methods,  their  silvery  colour,  beautiful  ontline,  and 
artistic  finish  make  them  formidable  rivals  to  the  more  expen- 
sive and  les.s  durable  electro -plat (mI  nrtd  Britannia  metal  goods. 
Their  not  reqninVig  to  be  cleaned  more  than  oneo  when  electro- 
plate would  require  cleaning  six  times,  is  also  greatly  in  their 
favour.  Venison  dishes,  salmon  dishes,  sonp  tureens,  and 
regetable  dishes  are  made  by  the  same  process  as  ihB  dish 
.  corers,  and  of  equal  style  and  finish. 

The  manufacture  of  baths,  of  various  kinds,  is  an  important 
department  of  the  tin-plate  trade.  They  were  formerly  made 
of  small  sheets  of  metal,  most  unsightly  in  appearance  and 
inconvenient  in  shape.  Now,  by  the  aid  of  powerful  stamps  and 
presses,  some  kinds  are  iiiado  in  one  piece ;  and  even  those 
that  are  made  in  buvorul  pieces,  by  using  large  sheets  of  tinned 
iron,  are  greatly  improved  in  appearance  and  utility.  The 
▼srions  hydropathic  establishments,  started  at  Mamm  and 
elsewhere  have,  of  late  yean,  created  a  demand  for  a  great 
variety  of  baths ;  and,  owing  to  the  general  progress  of 
physiological  science,  the  prodnctioa  of  these  articles  has 
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become  a  hwge  and  important  trade.  In  the  ornamcTitin^  of 
japanned  wares,  espoeially  tea-trays,  waittM-'?,  ?md  other  similar 
articles,  a  great  advance  is  perceptible,  i'iaiii  black  centres,  and 
simple  gold  or  metal  borders,  ha^e  now  almost  eutirelj  banished 
the  tasteless  and  loaded  omamentstion  formerly  in  Togue,  a 
result  to  which  Mr.  0.  Breese's  patented  inTention'*-only 
brought  into  use,  for  this  particular  purpose,  four  years  since— 
has  largely  eontributed.  Patterns  designed  by  skilful  artists 
can,  by  this  method,  be  multiplied  to  an  extent  that  enables 
the  raanufucturer  to  put  on  the  cheapest  articles  a  style  uf 
ornament  only  used  a  few  years  ago  upon  the  most  expensive. 
His  valuable  invention  has  not  only  largely  increased  the 
demand  for  the  home  trade,  bat  has  created  a  large  and 
increasing  demand  from  foreign  countries.  It  must  be  ad- 
mitted, however,  that  looking  at  the  japanned  wares  produced 
by  the  Japanese,  combiiiing  beauty  of  finish  with  fitness  of 
ornament,  there  is  still  plenty  of  rt)oni  for  further  inprovemeut 
m  this  branch  of  our  manufactures. 

As  curiosities  of  manufacture,  vasea  without  seam,  or 
bfaasiug,  have  been  made  out  of  sheets  of  Bessemer  steel ;  and 
small  octagon  bottles,  eztingnishers,  small  tubes,  and  other 
articles,  from  flat  sheets  of  iron,  to  prove  the  ductility  of  the 
metal,  and  the  skill  of  the  workman.  Some  few  other  articles 
connected  with  this  trade  arc  worthy  of  special  notice. 

Tn  India,  copper  ut^Misils  have  been  from  time  immemorial 
produced  by  native  workmen  by  hand  labour,  assisted  by  a 
little  rude  machinery,  such  as  foot  lathes,  &c.,  and  at  so  small 
a  cost  from  the  cheapness  of  labour  that  English  maaa&ctnrers 
were  unable  to  compete  with  them  until  within  the  last  ten 
years.  Owing  to  the  introduction  of  railways  into  India, 
the  demand  for  Indian  cotton  created  by  the  American  war, 
and  other  causes,  Is^lionr  has  become  much  dearer.  Tlu'se 
changes  in  India,  comiiined  with  improved  modes  of  raising 
metals  in  England,  now  enable  our  manufacturers  to  compete 
successfully  with  native  produce.  For  some  time  past  they 
have  been  in  receipt  of  orders  for  copper  and  brass  articles, 
forming  a  new  branch  of  trade  which  promises  to  become  of 
great  value,  as,  the  question  of  price  being  overcome,  the 
superior  finish  of  our.  articles  gives  them  a  preference  among 
the  native  buyers. 

Tlie  mechanical  appliances  which  have  chiefly  assisted  in 
developing  the  trade  are  the  improved  stamps  and  screw  and 
hydraulic  presses  now  employed,  and  the  introduction  of 
"  wheeling in  the  production  of  the  best  turned  goods,  dish 
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OOTm^'  ko.  Speaking  generallj^  althoagh  some  articles  of 
both  the  liigheBt  and  lowest  qualitioB  are  manafiEUstiired  in  Bir- 
mingham, the  bulk  of  the  trade  is  in  the  middle  classes  of 
goods.  Wolverhampton  claims  pr(\  t  dence  in  the  mannfacture 
of  articles  in  the  most  expensive  stylos,  and  Dudley  in  turning 
out  the  commonest  qualities  at  the  cheapest  prices ;  the  main 
object  of  the  Birmingham  manufacturers  having  been  to  estab- 
lish and  maintain  a  high  staudai  d  uf  excellence  iu  the  ordiuury 
Staple  prodnctionfl  of  the  trade. 

Wbovobt  Ibon  Hollow-wabi,  Iboh  Buhuast,  asd  Ibox 

Plate  Working  'Trade. — The  early  metal  workers  possessed 
some  considerable  knowledge  of  the  ductile  and  inalleable 
properties  of  iron,  and  of  various  methods  of  joining  it  by 
welding  or  brazing ;  but  it  is  only  within  the  last  century  that 
iron  has  t^ken  the  place  of  copper  or  brass  for  many  articles  of 
domeatic  use. 

The  liability  of  wrooght^  or  aheet  iron^  to  ozidifle  has  always 
put  a  limit  upon  the  uses  it  maj  be  applied  to.   'Jliia  objection 

nas  stimulated  manafacturers  to  invent  means  of  preventing 
rust  by  coating  the  iron  with  some  protecting  metal^  such  as 
copper,  tin,  lead,  zinc,  &c.  Of  these  tin  and  zinc,  applied  l)y 
immersion,  are  most  used  ;  tin  being  applied  principally  to 
articles  luLended  for  cooking  pui'poses  j  and  zinc,  especially  of 
lalie  years,  to . yesaek  not  intended  for  cooking.  Zinc,  applied 
to  iron  by  the  prooeea  miscaUed  galvanising,  partly  decomposed 
the  iron,  and  forms  an  anialgam  which  is  exceedingly  imper- 
yious  to  oxidisation.  This  discoveiy  has  made  poflsible  the 
substitution  of  articles  made  of  sheet  iron  galvanised,  for 
wood,  copper,  brass,  plate,  &c,,  &c.,  to  a  vast  extent.  Gal- 
vanised roohng  is,  of  course,  well  known,  and,  nndor  certain 
conditions,  is  very  durable.  Galvanised  buckets,  hardly  known 
twenty-five  years  ago,  are  now  sold  by  tens  of  thousands  weekly. 

Our  extended  relations  with  other  ooontries  have  secored 
ns,  among  other  good  things,  a  plentiful  supply  of  spelter^ 
or  sine  in  its  rude  form.  We  also  use  foreign  tin;  and  onr 
hemp  and  resin  come  to  na  from  Russia,  .America^  France, 
and  Italy. 

Improved  methods  of  stamping,  and  sundry  machines  for 
furuiiiig  and  planishing,  have  to  some  extent  reduced  the 
cost  of  production ;  but  the  application  of  machinery  generally 
necessitates  some  modification  of  the  form  of  the.  articles  to  be 
operated  npon,  and,  from  its  not  homonring"  the  material 
80  mudh  as  hmd  labour,  requires  a  more  costly  quality  of  iron& 
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The  exoaedingly  low  price,  induced  by '  coznpoiltvvii,  »t 
wlucli>  as  ft  m\Of  the  goods  in  this  trade  are  sola,  together 
with  tlio  sing^ilar  prejudice  existing  among  consumers  agiunrt 
ajiy  chaii^^es  of  f<.>rm,  have  oponited  mncU  against  the  intro- 
duction of  miu'hiuery.  From  tlie  laborious  nature  of  the  work 
done,  not  muny  women  ai  u  cuga^d  in  it,  a  few  only  being 
employed  upon  the  lighter  and  finishing  prooesses. 

Times  have  ohanged  since  the  "  tinker''  was  a  man  known 
by,  and  nseful  to,  his  fellow  villagers  only  ;  and  oor  colonists, 
carrying  with  them  the  wants  and  habits  of  their  native  land, 
iqwpead  the  demand  for  our  manufactnrfs  over  the  wholo  world. 

The  fr vine-pan,  tea  kettle,  and  coal  scuttle,  are  to  be  found 
in  even'  cottage  as  well  a^s  in  the  Royal  kitchen.  The  fcsuldier 
and  sailor  look  to  us  for  various  cooking  appliances,  as  well  as 
for  the  gabions  and  bnoys  whieh  protsot  them  from  the  rifle 
bullet^  or  enable  them  to  moor  their  ships  in  safety.  Our 
eolfee  must  be  roasted  in  iron  coffee  roasters.  Oar  emigrants 
depend  on  us  for  portable  ovens,  and  gold-Rcokcrs  wash  the 
ore  in  iron  pans.  Oil  can  only  be  economically  stored  in  iron 
cisterns.  Iron  skeps,  or  si  i  \  its,  deal  out  food  to  our  sheep 
and  oxen.  Sugar  boilers  and  refiners  employ  iron  for  many 
of  their  utensils.  The  Indian  and  the  Arab  for  the  ooncaved 
sheet  and  rice  bowl  that  are  to  represent  at  once  oooking 
stove^  dish,  and  dinner  plate;  and  which,  after  use,  may  be 
conveniently  carried  off  strapped  upon  the  back.  The  South 
American  comes  to  us  for  huge  boiling  pots,  intended  for  camp 
fires,  or  for  "  cassava  pans,''  so  useful  in  preparing  the  various 
farinaceous  food  ho  exports.  Tliere  is  indeed  seare^^ly  any 
part  of  the  world  in  which  our  productions  may  not  be  found. 
We  even,  as  a  critic  at  the  Exhibition  of  1862  obscrredy 
ascend  to  the  arts^  for  we  make  cattle  bells  to  partionlar  tunes. 

The  French  treaty  has  not  yet  been  of  any  benefit  to  us, 
prejudice  as  to  form  existing  largely  in  France,  as  here,  and 
goods  of  similar  description  being  produced  cheaply  there, 
though  of  verj'  inferior  quality.  Tlie  hifih  duties  imposed 
in  Ainerica  have  latterly  made  it  nearly  impossible  to  send  our 
goods  there  at  a  profit. 

"Birmingham  and  district"  produce  the  bulk,  of  goods 
coming  under  this  heading;  but  a  good  insmy  such  artiolea  are 
made  in  London,  and  a  fosser  number  ia  Liverpoolj  BtmUH, 
Glasgow^  and  a  few  other  towns. 

Probably  more  than  2,000  men  n?id  boys  arc  employed  in 
Birmingham  and  district  in  this  trade,  whose  average  earnmga 
would  not  be  less  than  25s.  weekly.    Their  social  condition 
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tvould  be  up  to  the  average  of  the  tneclidnic  clftsa,  but  there  is 
etill  a  serious  amouut  of  intemperance  among  them,  and  they 
are  very  improTident  Their  homes  are  sadly  wa&tinff  in  order 
and  general  domestio  comforts.  Mndb  of  this  ohonld  be 
abftribnted  to  the  ignorance  in  such  matters  of  their  vns^ 
.  who  are  for  the  most  part  drawn  from  factories.  There  has, 
however,  been  Pome  improvcTnent  of  late,  and  among  the 
arti -nns  there  are  not  waiitiiif^  dome  who  aiibrd  au  admirable 
ei^mple  to  their  fellow^workers. 

Enamelled  Iron. — Enamelling  iron  with  glass  by  the 
patented  process  of  Charles  Henry  Paris,  of  France^  was  6rst 
mtrodncea  into  this  country  in  the  year  1850,  by  Messrs.  Selby 
and  Johns,  in  conjunction  with  Messrs.  T.  F.  Griffiths  and  Oo. 

The  enamel  is  a  hard  silicious  glaXe  or  covenng  formed 
npon  surfaces  of  wrought  or  cast  iron,  so  as  effectnally  to 
prevent  any  oxidation  of  the  metal.  Sea  water^  salts^  and 
acids  produce  no  eilect  uptm  it. 

The  process  was  fit  st  appHed  to  the  coating  of  culinary 
articles,  snch  as  saucepans,  frying  pans^  baking  dishes^  Ac. 
It  is  now  applied  to  wash-hand  basins,  meat  dishes,  tea-cnps 
and  saucers,  dinner  plates,  &c.,  Sms.  These  articles,  owing  td 
their  Cleanliness  and  durability,  command  a  large  sale  in  this 
conntry,  but  by  far  the  j^reater  part  of  them  are  mannfacfured 
for  nse  on  hoard  sliip,  or  fi>r  tho  foreign  and  colonial  markets. 
A  fall  or  blow  may  cause  tlio  onarael  to  chip,  but  the  articles 
themselves  are  practically  indestructible,  a  most  important 
eonsideralnon  where  the  replacement  of  breakage  is  difficnlt 
and  ^pensive. 

Pipe*  for  gas  and  Water  service  have  been  enamelled  by 
thid  process  upon  a  large  scale.    Upon  the  first  introduction 

of  this  enamelled  ware,  the  articles  were  sold  coated  ^vpj  only, 
and  owing  to  their  dull  appearance  obtained  but  a  limited  sale. 
In  two  or  three  years  the  white  enamid  was  introduced,  givin*^ 
to  the  article  a  more  cleanly  look,  which  largely  increased  the 
demands  Then  followed  the  printing  of  the  enamelled  ware, 
and  sbortiy  altserwards,  Mr.  Benjamin  Batrgh  largelr  e:ttended 
the  niannfactiire  by  introdndng  the  employment  of  enamelled 
iron  for  door  numbers,  waf(on  plates,  insnrance  plates,  mill 
plates,  signs,  strefet  and  index  plates,  show-cards,  door-plates, 
station-name  plates,  gradient  plates,  notice  boards,  &c.,  &e., 
in  short,  for  lettered  tahlets  of  every  description,  as  well  as 
for  architectmral  decoration,  grate  fronts,  ship  saloons^,  theatres, 
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'  By  a  recent  improvement  designs  of  a  most  elaboiatie 
deacription  are  transferred  in  enamel  colonrs  to  the  anr&ce  of 
the  plates^  and  afterwards  burnt  in  a  fnmaoe,  and  tlms  secored 

from  the  p^>«'sibllity  of  becoming  erased  or  tamii^hed  by  the 
effect  of  the  atmosphere.  Another  fculurc  in  the  recent 
improvements  h  the  imitation  of  engraved  zinc  plates,  with 
»ueh  exmrtne^s  that  it  requires  a  caieful  iuveaii^ation  to 
discoTer  the  difference.  Enamel  has  also  been  sooeessfnllj 
applied  to  oormgated  iron  sheets  for  roofing  and  small  bnildinss^ 
a  pnrpoee  to  wb:  li  it  -  ipabihty  of  resistrag  the  action  of  me 
atmosphere  admirablj  adapts  it. 

Castimos  and  ^Iai  hineky  have  long  formed  an  important 
part  of  the  productions  of  liirmin-j-ham  and  its  iiumediHTe 
neighbourhood.  Geuemliy,  however,  the  uiachiuery  wiucn  a 
manttfiusttirer  reqnires  is  made  in  the  manufactory  itself^  and 
the  details  of  snch  maGhineryare  rarely  disdoeed.  Still,  Kr- 
mingham  produees  lai^e  quantities  of  machinery  for  export  and 
home  use ;  and  although  steam  engines  were  first  introdaced 
by  the  famous  firm  at  Soho,  they  have  not  till  recently  formed 
a  very  important  part  of  tlie  productions  of  the  town.  The 
(Barly  steam  euLrinei?,  or  ''tire  engines"  ass  they  were  called, 
were  supplied  for  pumping  purposes  to  Comibh  mmes  j  and 
the  fame  and  valoe  of  a  Bonlton  and  Watt  engine  has  long 
remained  nnchanged,  the  engines  being  still  supplied  by  the 
represeutatiTe  of  the  original  firm  retain  a  position  "■»^^**^«»" 
by  all  the  competition  of  our  time.  The  Soho  Foundry,  estab- 
lished in  17f>7  to  furnish  the  casting  which  the  parent 
establishment  at  Soho  recpiircd,  is  still  cuntimied  by  the  tirm 
of  James  Watt  &  Co.,  and  produces  all  kinds  of  engines  for 
pimiping  water,  blowing  furnaces,  driving  machinery,  and  pro- 
pelling steam  vessels.  Marine  and  laud  boilers,  mill  geanng, 
sugar  mills,  coining  machinery,  apparatus  for  pneumatic  rail> 
ways,  and  for  sewerage  works,  are  also  largely  supplied — the 
latest  examples  being  for  Kio  de  Janeiro,  and  the  Metropolitan 
Sewage  Works  at  Crossnc??.  The  works  cover  an  area  of  ten 
acres,  and  since  1775  have  produced  1,878  steam  engines, 
having  a  nominal  power  of  70,i>58  horses,  and  equal  to  the 
actual  force  of  2oU,0u0  horses.  These  consistetl  of  319  pimipiug 
engines,  representing  13,800  horses;  1,090  rotative  engines 
for  manufacturing  purposes,  25,986  horses;  469  marine  engines 
equivalent  to  31,1 0'J  horses,  making  the  total  ^ven  abore. 
Of  these  the  lanj-cst  were  those  of  the  Great  Eastern  to  work 
the  screw  propeller,  and  having  four  cylinders  of  the  united 
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power  of  nearly  1,700  horses,  but  capable  of  an  actual  force  of 
more  than  five  times  that  amoont.  The  early  reputation  of 
Soho  has  thus  been  not  only  maintained,  bnt  extended  by  the 
works  which  bore  till  recently  the  honoured  names  of  Boulton, 
Watt,  &  Co." — the  name  of  Boulton  being  removed  in  1848^ 
after  the  death  of  M.  R.  Boulton,  Esq. ;  the  firm  now  bearing 
the  title  of  *'  James  Watt  k  Co./*  nnd  j)njJncing  Ijc-^ides  i's 
coining  machinery  a  vast  cjuautity  of  coins,  o^i  shown  lu  a 
previous  page. 

The  mannfaetnre  of  steam  engines  has  been  carried  on  by 
many  other  firms ;  and  those  adapted  for  agricnltaral  pnrposes, 
smaU  steamers,  portabl  •  n^i  s,  &c.,  have  been  verj'  largely  and 
j?«ccrssfully  produced  by  the  firm  of  Belliss  &  Co.,  founded  by 
Mr.  Kit  liard  Bacli.  Mcs>rs.  Walter  May  &  Co.  have  also  pro- 
rlnced  larg-e  quantities  of  agricultural  engines  ami  machinery, 
for  which  durinj^  the  last  ten  years  there  has  been  a  very  large 
demand.  Although  Birmingham  is  not  generally  supposed 
to  be  a  machine-maidng  town,  when  compared  with  Manchester, 
a  foU  enquiry  wotdd  show  that  an  enormous  namber  of  machines 
for  very  "varied  purposes  are  constantlr  prodaced  for  the  home 
as  well  as  the  foreign  and  colonial  trade.  Ironfoundry  has  lonff 
been,  and  still  is,  one  of  the  staple  trades  of  the  town;  and 
althoug'h  it  has  bf*en  impossible  to  collect  the  stnti-tirs  from  so 
lanj'e  an  area,  th<*  quantity  of  castings  produced  reaches  many 
thousands  of  tons  every  yt»ar,  including  castings  varying  from 
a  few  pounds  to  many  tons  in  weight;  chilled  and  other  rolls, 
ased  in  local  works;  and  heavier  castings  for  the  Ezhibitioii 
Boildxng  in  1851,  and  the  Sydenham  Palace,  both  produced  at 
the  London  Woiks. 

!^^ALr,F.AI'■I.K  Ikon  Castings  form  one  of  the  most  valuable,  if 
not  one  of  the  most  extensive  trades  of  the  town,  and  supply 
eveiy  branch  of  trade  in  which  iron  is  required,  and  in  cases 
where  formerly  only  wrought  iron  or  forged  work  was  used. 
These  malleable  iron  castings  were  first  developed  in  Birming- 
ham abont  1811,  and  were  chiefly  used  for  coach  harness  and 
snnflBsr  work.  Although  so  vast  an  addition  to  all  modem 
trades,  the  process  is  scarcely  mentioned  in  any  scientific 
books.  ANTierever  a  rompamtively  light  article  of  complex 
fnrm  is  wanted,  the  lualli  able  casting  process  furnisher  all  that 
is  required.  When  the  mould  is  once  made  by  the  pattern" 
which  is  provided,  any  quauLUies  of  the  articles  may  L»e  cast 
and  rendered  rateable  by  a  simple  process  of  **  annealing." 
The  popular  prejudice  that  these  articles  are  bnt  cast  iron  alter 
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all^  is  qaite  imfoimdedy  Bmoe  if  well  annealed  they  become 
nearly  paro  iron.  The  best  quality  of  Cumberland  ore  is 
Teqnirea,  and  is  obtained  chiefly  from  Ulverstone.  The  pigs 
are  melted,  and  the  liquid  iron  is  run  into  the  moulds,  whose 
forms  it  fills.  TMs,  when  cool,  as  hard  and  as  brittle  as  glass, 
but  when  placed  m  pots,  surrounded  by  powdered  ore  obtained 
from  the  same  sources,  and  subjected  to  a  certain  heat  for  a 
cei  taia  time,  the  iron  is,  by  a  process  of  "  cementation/'  ren- 
dered malleable  down  to  its  very  core,  if  the  prooees  be  con- 
tinued for  a  sufficient  time.  After  reaching  a  certain  heat, 
and  nndergoing  certain  chemical  changes  which  need  not  be 
described,  it  may  be  made  almost  as  soft  as  lead,  and  may  l>c 
bent  or  worlc»Ml  ititn  miy  shape  rerjuired.  The  process,  which 
has  been  m  ^diticd  by  many  p:it(MUs,  was  first  practically  n«ed 
by  Samuel  Lucas,  of  Drouliehl,  near  Sheffield,  who,  in  1811-12, 
entered  an  action  at  Derby  against  William  Grore,  of  Bir- 
minghami  who  had  beg^  to  apply  the  annealing  process  on  a 
rather  extensive  scale  to  the  casting  of  coach-harness  work^ 
snuffers,  and  other  light  iron  work.  At  the  trial  at  Derby,  the 
Birmingham  castings  were  shown  to  be  far  superior  to  nny 
previously  j)rodiiced,  and  the  local  trade  rapidly  grow  to  its 
present  enormous  extent.  Castings  for  ^nutlers,  orii^^iually  sold 
at  \0d.  a  pouud^  have  been  reduced  to  bd.,  but  the  demand 
has  decreased  witli  tbe  more  general  use  of  lamps  and  gas. 
Scarcely  a  trade  in  Birmingham  fails  to  use  some  of  the 
malleable  iron  castings,  whi(£  are  eanal  to  wrought  iron  for 
all  ordinary  purposes.  No  cutting  edge  can  be  maintained  on 
malleable  iron,  but  the  process  has  been  largely  used  in  Sheffield 
for  scissors  and  similar  purposes  under  the  name  of  "  eust 
mr'tal.'^  For  the  chcapi>r  sorts  f>r  gun  furniture  for  foreign 
markets,  for  nearly  every  article  which  is  complex  in  form  and 
tronblesome  to  make,  "malleable  iron''  is  constantly  used. 
One  caster,  one  of  the  oldest  in  the  trade — ^Mr.  Thomas 
Cardall— has  made  during  the  last  thirty  years  nearly  3,000 
different  patterns  of  stirrup^t,  most  of  which  are  still  in  demand 
when  trade  is  g^ood  ;  l-,Ui>U  or  5,U(>0  sorts  of  keys  for  famous 
locks;  thousands  of  copying  presses  often  sfild  as  "  wrought 
iron,"  and  many  tons  of  the  many  thonsjnuls  of  patterns  sup- 
plied by  various  mauufacturiug  iirtns.  As  much  as  lo  cwt.  of 
stirrnpi  and  one  ton  of  small  keys  have  been  cast  in  one  week ; 
and  the  malleable  casters  of  Birmingham  now  produce  not  less 
than  10  tous  of  various  articles  per  week.  Although  only 
about  Htty  casters  are  employed,  producing  about  4  cwt.  each 
per  week,  the  number  of  amall  articles  produced  is  enormous. 
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hnd  the  ca<=tino'a  for  machinery  in  Sheffield  and  Manchester 
are  on  a  va^t  tscale.  The  casfcera  are  p  iifl  7«.  or  8s.  per  rwt., 
and  earn  about  ;i0.s\  or  32.s\  per  week,  aim  women  arc  employed 
only  in  assorting  and  weigkiug  the  work,  which  is  usually  ik>ld 
At  abant  3i(f.  or  4d.  per  lb.  The  Lncai  palent  of  1804  ia  still 
used  almost  unchaiiged.  The  anneating  process  takes  abonft 
ten  days.  A  pot  made  up  on  Tuesday  in  got  up  to  a  white 
heat  aboat  Friday,  and  this  heat  is  maintained  for  about  twenty*, 
four  hoiirs,  accordiujBf  to  tlic  size  or  thickness  of  the  articles  to 
be  annealed.  On  Saturday  tlio  lire  is  allowed  to  die  down, 
and  when  tlie  Ttmss  is  eool  the  castiiiL'"s  are  found  to  be 
thoroughly  aiuieaied  and  malleable.  iSo  pyrometer  or  other 
means  are  used  to  judge  of  the  result ;  but  doubtless  science 
will  be  able  soon  to  shorten  the  process  and  to  render  mal- 
leable castings  "  more  readily  attainable  than  now. 

Hydkaulic  Machinery. — Tlio  development  of  this  depart- 
ment of  manufacture  is  principally,  indeed  almost  exclusively, 
due  to  Messrs.  Tangye  Bros.  an<l  I'rice,  of  the  Cornwall  Works, 
Soho,  established  in'  1855.  About  2o0  men  and  boys  are  em- 
ployed in  it ;  and,  although  the  individual  articles  are  of  no 
great  weighty  700  tons  of  machine  castings  are  consumed 
annually  in  their  production.  Hydraulic  jacks  had  been 
occasionally  made  before  1855;  but  the  manufacture^  up  to 
that  time,  had  not  been  conducted  on  an  extensive  scale.  One 
of  the  first  large  orders  executed  at  the  Cornwall  Works  was 
for  the  jacks,  or  "  hydraulics,"  employed  in  launching  the 
"Great  Eastern'^  steamship.  Since  that  time,  there  have 
been  produced  at  the  works  upwards  of  1,200  hydraulic 
lifts,  600  hydraulic  presses  for  ootton  and  wool,  and  a  large 
number  of  hydraulic  machines  for  punching  and  shearing, 
testing  girders,  chains,  steam-boilers,  metal-tubes,  Ac.  The 
principle  in  all  these  various  appliances  is  the  same,  the  multipli- 
cation of  the  workman's  strength  by  the  iTitervcntion  of  the 
hydraulic  pump  and  ram.  Braraah's  press  was  constructed  on 
the  same  principle,  but  the  range  and  mode  of  its  application 
have  been  greatly  extended,  la  some  of  the  smaller  iiiung 
jacks,  easily  worked  by  a  child,  the  TOlvea  are  not  more  than 
one-sixteenth  of  an  inch  in  diameter,  while,in  ahydfaulic  shearing 
machine,  made  here  for  the  Kossian  Government  in  1863,  the 
weight  was  24  tons ;  and  the  pressure  to  be  exerted  on  a 
sixteen-inch  ram,  1,000  tons — a  force  sufficient  to  cut  in  two  a 
bar  of  iron  six  inches  square.  One  form  of  press  in  adapted 
for  stamping  palates  and  mouth-plates  for  dentists'  use; 


Digitized  by  Google 


'648 


another  moulds  and  Meois  a  continuous  stream  of  hlnek-Iead 
for  pencil-making.  In  these,  and  the  various  other  forms  of 
hydraulic  presses,  oonstmrtion  is  simplified  by  placing  the 
pump  withiu  the  watcr-tauk,  and  placing  both  in  direct  con- 
nechon  with  the  body  of  the  press^  instead  of  sepaTa(el)r> 
which  would  involve  the  necesBity  of  pipes  and  joints. 

Amother  specialty  of  tlie  Connvall  Works  is  the  manufact  ure 
of  Weston's  different  i.il  pulley-blocks,  tirst  made  here  in  1859; 
and  of  which  about  2^,000  pair  have  since  been  produced. 
These  are  tlie  only  pulley-blocks  yet  nuide  in  which  the  weight 
is  supported  without  risk  of  running  down,  while  the  cord 
or  chain  is  hanging  loosely.  The  multiplication  of  power, 
also,  can  be  cmried  to  almost  any  extent  with  an  ezoeed- 
ingly  small  amount  of  friction.  Iliese  blocks,  besides  their 
eztonsive  use  in  warehouses  and  manufectones^  have  found 
several  special  applications.  While  recovering  from  his  recent 
illness,  the  King  of  the  Bolrrians  was  nccustomed  to  ascend 
from  one  floor  of  liis  ])al;ice  to  another  by  means  of  these 
blocks,  a  suspended  couch  beiug  provided,  from  which  his 
Majesty,  with  very  slight  exertion,  could  raise  or  lower  himself 
at  pleasure.  In  a  note  to  the  inventor.  General  Garibaldi 
recommends  their  use  for  remounting  artilleiy  thrown  down 
on  the  battle-field.  The  watchman  at  the  lofty  fire-obs^ 
vatory  at  Hodges's  Disfillery,  in  London,  raises  himself  easily 
and  rapidly  to  a  hef^'ht  of  185  feet.  At  an  near 
Brussels,  120  pairs  are  used  in  hoisting  and  hanging  the 
carcases  of  the  slaughtered  beasts.  Prince  Kapoleon,  in 
person,  purchased  a  pair  at  the  Battersea  Boyal  Agricultural 
Khow,  for  use  on  board  his  yiicht.  -In  Borneo,  they  are 
attached  to  trees  overhanging  the  coast,  for  loading  vessels. 
Thej  are  also  lareel^  used  in  the  Cornish  mines.  They  sus- 
pend heavy  chandeliers  in  pnblir  ha11s\  Sec.  They  are  fitted 
on  board  the  Royal  Oak  and  other  iron-clad  steamers.  They 
lift  the  lops  off  wagonettes  in  coa.-^h-honses.  In  short,  where- 
ever  lifts  are  required  with  coinjtltte  security  in  raising  and 
lowering,  the  differential  pulley-blocks  are  employed  with 
advantage. 

Here  recently,  large  hydraulic  machines  have  boen  made 
for  testing  chain -cables,  iron  bars,  &c.  They  are  fitted  with 
the  wci<7hing  levers  required  by  the  Board  of  Trade  in  testing 
ships'  anchors^  Sec-. 

Two-thirds  of  the  whole  value  of  the  manufactures  of 
these  works  are  exported,  and  the  French  trade,  owing  to  the 
operation  of  the  Treaty,  has  increased  from  a  few  hundreds  per 
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ftnnum  to  £12,000.    Tlie  averap;'e  wages  of  skilled  hands  are 
bt>8.  per  week,    ^second-rate  hands  earn  from  30«.  to  40«. 

Sbwino  MAouif^Ks,  either  complete  or  in  parts  to  be  made 
elsewhere,  are  made  in  largo  quantities  in  this  town,  and  a 
Birmingham  machinist  was  the  first  to  perfect  the  American 

invention  l)v-  providing  a  continuous  instead  of  intermittent 
"feed."  Within  tlio  last  twelve  years  Birmingham  has  pro- 
diifod  more  thn,n  i3(),(M)0  sowinp;  marhinos,  hosidc.-?  the  small 
fittings  tor  nearly  all  the  machines  made  in  England.  M'>ro 
tlian  lUO  are  made  every  week,  and  one  manufacturer  sends 
ont  from  2^  to  tons  of  ca-stings  every  week.  Although 
applications  for  forty  or  fifty  improvements  in  sewing  machines 
are  made  every  year,  Birmin^am  is  employed  in  tm^lHiig 
ratiiejr  than  improving;  but  Mr.  Uiementshas  recently  perfected 
an  ingenious  machine  by  which  even  button  holes  can  be  pro- 
perly and  rapidly  stitched. 

Nail  Makino  Machinery  tor  fluted  nails,  and  Percussion 
Cap  Making  maehinery  for  cutting  the  copper  and  making  the 
caps  at  the  rate  of  2o0,(»U0  to  300,000  per  day  have  been 
invented,  patented,  and  mann&ctnred  by  Mr.  John  Abraham 
recently,  and  are  mnch  in  demand.  Pneumatic  or  Atmosphibic 
Hamhebs  have  also  been  introduced  by  Messrs.  Phillips; 
Whitfield  and  Co. ;  and  Vaughan  Brothers,  for  various  manu- 
£BM;taring  processes,  but  the  &tail8  cannot  be  given  here. 

Swords. — 8word  cntlery  appears  to  have  been  made  in 
Birmingham  at  a  very  early  period,  but  it  is  not  till  Charles 
the  First's  time,  wlm  15,000  swords  were  supplied  to  the 
ParHamentary  army,  that  there  is  any  distinct  evidence  of  tilie  . 
manufacture  being  carried  on  here.  The  first  order  executed 
directly  for  the  Government  was  given  to  Mr.  Dawes,  of  Snow 
Bill,  and  Afr.  Hervey,  apparently  towards  the  close  of  the  last 
century.  The  jirocesses  employed  are  nearly  similar  to  those 
in  the  ordinary  heavy  edge  tool  manufacture,  so  far  as  the 
production  of  blades  is  coucemed.   These  are  made  from  steel 


steel  in  eaoh  monldto  make  two  bladea  The  Antes  or  creases 
are  produced  by  "  swages "  of  the  necessary  shape.  If  the 
blade  is  cnrved,  it  is  then  bent  and  titted  to  a  gauge,  hardened 
and  t-erapered.  The  temper  is  tested  by  striking  the  blade  on 
the  back  and  edge  of  a  wood-block,  and  afterwards  bending 
it  into  a  semicircle.    It  is  then  ground  on  large  stones. 
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bobbed''  on  bobs  fitting  into  the  groove*,  flutes,  &c.| 
*^  glazed/'  ai)d  finally  poluihed  on  another  bob  with  fine  werf 
and  oilj  powdered-  crociu  or  iron-atone  being  used  for  the 
brillifMit  polish.  The  ''blueing''  of  ornamental  awef«da  is 
eflfected  by  healing  on  wdf  ^wing  by  ^  ordisttry  tamAffn 
process,  etching,  Damasoeomg,  4o.|  as  in  other  mm* 

lactures. 

Sheaths  are  made  by  betiding  thin  plates  of  steel  round 
suitably -iormud  maiidrilii  or  teiuplaLes.  Tbuy  are  boldered  with 
hard  solder,  and  groand  fvnd  polished  in  the  ordinary  wi^. 

Bayonets,  sword-bayonete,  cQthws«Si  &c.,  are  also  raann* 
fiMjtnred  in  BirmingluuD) ;  but  matchetts,  aagar-cane  knives, 

ius,,  have  to  some  extent  given  a  pacific  torn  to  the  aword* 

cutlery  mfnnifru'tn 

'i'ho  prim  ijjul  maiiufticLurers  are  Mr,  C,  Reeves,  at  the 

Churlottu  Street  \V0rk3,  and  Me»«r9.  £U  Mole  md  bou,  m 
Broad  Street, 

BBix-iouvnurG.«-<'Puring  the  middle  agea,  it  was  »  harder 

matter  to  carry  a  large  bell  any  considerable  distance,  than  tO 
east  it  in  the  immediate  neighbourhood  of  the  church  or 
cathedral  tower  m  wliich  it  was  to  be  erected,  Even  so  late 
as  1762,  the  great  cluck-boll  at  Canter luiry  whb  re-ca^t  in 
the  cathedral  yard.  The  principal  workii  of  the  nietiictjval 
bell-fouiiders  were  in  cuusequenoe  produced  by  eraftamen 
travelling  from  place  to  place,  and  the  manufiMjtnve  b«d  no 
great  settled  centres  of  prodnction.  That  these  craftsmen 
were  cunning  in  their  craft  is  still  proclaimed  Sonday  after 
Sunday,  from  half  the  belfries  in  the  land.  One  law  of  nataf\s« 
indeed,  tliey  were  acquainted  with,  which  modern  boll- 
founders  for  the  moat  part  ignore  so  long  as  their  bel]«  are 
paid  for, — that  a  given  weight  of  bell-motal  can  only  gound  a 
very  narrow  range  of  notes  with  good  etfect,  and  that  if  bella 
are  oast  thinner  to  produce  deeper  notes,  the  quality  of  tone 

must  suffer. 

Bell -metal  is  compounded  of  tiiree  parts  copper  to  one  of 
tin,  this  proportion  giving  the  greatest  density  of  metal.  The 
true  chemical  combination,  however,  would  be  six  atoms  of 
copper  to  one  of  tin,  or  in  weiij;ht  three  and  a  quarter  to  one. 
The  best  proportions  lor  the  bhape  of  a  bell  are,  perhaps,^ 
taking  the  thiekuess  of  the  sound-bow  or  brim  where  the 
clapper  strikes,  as  the  unit diameter  at  month  fifteen  brims^ 
height  to  shonlder,  twelvo  brims^  width  t^t  shoulder  ee^^a  and 
a  half  brims. 
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There  are  two  ways  of  making  moulds  for  bells,  tbe  core 
in  both  cRSRs  being  made  of  a  brick-work  or  cast-iron  mne, 
covered  with  raoulding-clay,  "swept''  into  the  f»hnp**  rf  the 
inside  of  the  bell  by  a  wooden  "sweep  "  or  "  cruuk  iixed  to 
a  spindle  set  up  in  the  middle  of  the  core ;  ike  advantage  of 
an  mm  oore  being  that  it  can  be  lifted  into  a  fnmaoe  to  drj^ 
inetead  of  being  dned  by  lighting  a  fire  inside  it,  as  is  necessarr 
in  the  case  of  tho  brick-work  core.  The  first,  or  old  method^ 
is  to  make  a  clay  bell  on  the  core  by  moans  of  another  crook, 
and  whoTi  thiM  is  dry,  to  make  the  ontsidp  monld  or  "cope*' 
on  the  top  ot  it.  This  cope  has  hair  and  iiay-bands,  or  in 
larp^e  castinpr?«,  iron  bands  worked  into  it  to  make  it  hold 
together,  and  lift  olV  when  dry.  The  clay  bell  or  "  thickness  " 
is  then  knocked  to  pieces,  the  cope  dropped  down  again  over 
the  core  and  weighted  with  earth  in  the  pit  in  which  the  bell 
is  caat.  The  metal  ia  then  poured  in  at  one  hole  at  the  top^ 
another  hole  being  loft  for  the  air  to  escape.  In  the  other 
method,  no  *' thi(  lvnp««« ''  is  made.  TIh-  rope  is  nn  iron  cafse, 
lined  with  clay,  and  swept  out  by  an  internal  sweep  to  tlif^ 
shape  of  the  outside  of  the  bell.  The  "  wires/'  or  ornamental 
rings  round  the  bell  are  made  in  both  cases  by  the  second 
sweep,  the  letters,  ornaments,  &c.,  being  stamped  in  the  soft 
day.  These  iron  copes  can  be  bolted  down  to  a  plate  nnder 
tii6  oope,  and  consequentljr  need  not  be  souk  so  deep  in  the 
ground,  provided  only  that  care  is  taken  to  get  a  high  enough 
"head"  of  metal  above  tho  bell,  to  enaare  a  good  qnality  of 
metal  in  the  upper  part  of  the  bell. 

Bell-founding  seems  to  have  been  nnknown  in  Birmincfham 
till  the  middle  of  the  laafc  century,  when  a  foundrj^  was  iu 
existence  opposite  the  "  ISwau  "  at  Good  Knave's  End,  on  tho 
road  to  Harbome.  This  fonndrj  supplied  peals  of  bells  to  three 
adjoining  parish  churches  in  1 760.  Twenty  years  later,  one 
Ducker  had  a  foundry  at  HoUoway  Head,  and  cast  chimes,  since 
which  time  there  is  no  record  of  large  church  bells  in  peals 
havintr  hfon  cast  in  the  town,  altliontrh  an  extensive  trade  in 
other  descriptions  has  continued  to  tiourish  and  extend. 

Church,  school,  plantation,  factory,  and  ship  bells,  still 
closely  adhere  to  the  mediaaval  type.  They  vary  in  size  from 
half  a  hnndred-weight  to  half  a  ton^  the  largest  size  now  cast 
in  Birmingham.  There  is  a  great  demand  for  them  in  the 
hove  ana  nearly  every  foreign  naiket^  including  South 
America  and  the  Colonies. 

Railway  and  dinner  V>p11m,  from  four  to  seven  inches  wide 
at  the  mouUi«  with  a  wooden  handia  attached,  are  largely  used 
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for  domestic  purposes ;  and  the  mnjoritv  of  rnilvvny?  in  Eiiirland, 
India,  Russia,  Brazil,  &c.,  have  been  supplied  fruit)  iiiriuingharn. 

Musical  hand-bellH  are  still  made,  but  the  demand  is  very 
limited  as  they  are  seldom  required  by  any  but  village  ringing 
dubs.  Cattle  and  horse  bells  are  oblong  at  the  moaSi,  the  sisse 
var3ring  from  ihTee*and*a»half  inches  by  two-and-aobalf  inche&> 
to  seven  indies  by  three«and«a-half  inches.  They  have  conical 
sides  and  a  square  ii'on  loop  at  the  top.  They  are  in  great 
demand  for  Australia  and  New  7;en!)ind,  the  smaller  sizes  bttng 
suited  to  the  Brazilian  and  iSoutii  American  markets. 

Sheep  bells  are  circular  at  the  mouth,  and  an  elongated 
semi-circle  in  shape^  with  a  loop  at  the  crown.  They  are 
used  in  England^  and  exported  to  the  Cape,  Australia,  New 
Zealand,  &c. 

House  bells  are  so  familiar  as  to  need  no  description.  Some 
exceedingly  small  bells,  from  J  to  1^  inch,  are  used  as  an 
article  of  barter  in  the  African  trade.  Sleigh,  dray,  and 
caparison  bells,  small  circular  bells,  with  an  iron  ball  cast 
inside,  are  largely  used  in  Canada  and  India,  and  command  a 
limited  sale  at  home.  During  the  last  ten  years  an  increasing 
demand  has  arisen  for  fimcy,  table,  office,  and  call  bells,  con- 
structed of  the  ordinary  dock^bell,  mounted  on  a  stands  and 
struck  by  the  pressure  of  a  spring. 

Not  very  long  since,  Messrs.  Scholefield,  Sons,  and 
Goodman  executed  an  order  for  10,000  green  bronzed  and 
lacquered  house  bells,  12ok.  in  wciirht,  for  a  West  African 
Prince,  to  adorn  his  new  iron  palace.  Messrs.  J.  Wilson 
Browne,  and  Co.  recently  also  received  an  order  from  another 
African  prince  for  a  number  ci  polished  ship  bells,  in  elegant 
brass  frames,  and  mounted  on  mahogany  stands,  some  of  which 
were  engraved  with  the  name  assumed  the  distinguished 
potentate,  "Yellow  Duke,  Esq." 

The  number  of  bands  employed  in  the  various  branches  of 
the  manufacture  is  abuut  200,  casters  earning  from  40«.  to  UO^.j 
di'essers  and  tiuishers  26j<.  to  iio*.  per  week. 
~^  Messrs.  William  Blews  and  Sons,  whose  firm  has  been 

established  nearly  a  oentnir^  have  recently  erected  a  foundry, 
which  enables  tiiem  to  supply  church  bells  of  a  large  sise  and 
in  chimes. 

RoASTrsa  Jacks. — After  the  primeval  human  "Jack"  had 
been  exempted  from  the  labour  of  rotating  his  ntnster^s  beef 
and  mutton  before  the  kitchen  lire,  his  place  was  taken  by  the 
canme  "tum-spit,"  who  worked  in  a  round  cage  or  treadmill 
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wliich  commimieated  its  motion  to  the  spit.  The  next  advance 
was  to  the  oae  of  a  machine.  Weights  were  suspended  out- 
sidf  tlio  house,  attached  to  a  wheel  with  slantiiiLT  t^M'tli,  work- 
ing m  uu  upright  spirnl  pini'm  upon  which  a  tiy-wheel  was 
fixed.  A  few  jaeks  ot  thi^  kind  are  still  in  use,  but  require 
much  attention.  bmoke-jackH  were  next  introduced,  and  are 
still  in  common  nse,  although  the  first  outlay  is  considerable^ 
and  constant  attention  required  to  cleanse  them  from  soot. 
Abont  thirty-iSiTe  years  ago,  Mr.  Pearse,  of  Tavistock,  invented 
his  "vemvolver'^  jack,  worked  hy  a  spring,  and  the  same 
principle  was  adopted  with  slitrlit  modifications  in  the  Linwood 
veruvoh'cr.  The  spring  employed  is  12  feet  long,  by  2^  inch 
wide;  great  motive  y)ower  being  required  to  overcome  the 
friction  of  the  bearings  of  a  horizontal  spit,  Fitted  to  a  screen, 
these  jacks  form  a  compact,  and  when  carefully  used,  an 
efficient  roasting  apparatus,  ^liis  principle  has  been  applied 
to  coffee-roasting. 

Vertical  jacks,  suggested,  donbtless  by  the  string  prerionsly 
employed  in  roasting,  have  not  probably  been  in  nse  more 
than  a  century.  A  workman  now  Hving  remembers  a  friend 
who  worked  at  pmoke-jncks  for  Lane,  in  J^oll-street,  lamenting 
their  intiodnctiou  a«  likely  to  prove  fatal  to  his  own  trade. 

The  lirst  iiirmingham  bottle-jack  maker  was  Mr.  Fellowes, 
in  Ghreat  Hampton  street^  who  commenced  the  manufacture 
aboat  seventy  years  ngo,  and  painted  his  gates  with  illustra- 
tions of  the  use  of  his  jacks.  Mr.  John  Linwo(  1  (  nmmenced 
business  shortly  afterwards,  and  about  1800  devised  consider- 
able improvements  in  the  internal  nrmTigcment  of  tli^  works. 
His  successors  (Messrs.  E.  B.  Bennett  and  Co.)  still  use  his 
name  and  trade-mork  on  their  goods. 

'1  he  ordinary  mechanism  of  the  jack  is  as  follows : — A 
spring,  on  being  wound  up,  turns  the  main  wheel  in  which  a 
pinion  works  with  an  escapement-wheel  attached.  The  nine 
teeth  of  this  wheel  are  of  a  saw  shape,  and  work  alternately  in 
the  upper  and  lower  palette  of  a  verge,  placed  perpendicularly. 
To  the  verge,  a  quadrant,  cut  with  teeth,  is  affixed,  working 
«  l-tinion  with  a  small  wlieel.  This  wheel  acts  on  the  centre 
pinion,  which  is  susj  ciided  on  the  best  silk  procurable,  and 
keeps  it  twisting  and  untwisting  for  from  two  to  four  hours, 
according  to  the  weight  appended. 

Many  new  inventions  nave  been  introduced,  of  late  years, 
but  aU  retain  the  feature  of  the  silk  suspended.  Chesterman, 
of  Sheffield,  about  thirty  years  since,  brought  out  his  "  lever" 
roasting-jack,  in  which  the  escapement  is  effected  by  pegs 
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rivetted  in  two  wheels,  of  the  9nmt  siKe,  working  into  each  other, 
which  alternntcly  strike  against  each  side  of  the  quadrni^t,  the 
rest  beinp:  siniihir  to  the  ordinary  bottle-jack,  except  that  the 
worki*  art?  so  placed  as  to  have  the  key  at  the  top  of  the  case. 

The  honzontal''  jack,  of  Bhwr,  of  fiimin^ham,  and  the 
peBdiilttm*68c^>e]nent  jack,  of  MeBsn.  Gray  and  Bailej,  need 
no  description,  as  their  use  has  beea  abandoned* 

BesteiPs  patent  ia  perhaps  the  most  saeoeesful  modifioatLom 
of  the  original  bottlo-jack.  In  shape,  it  somewhat  rescmhlesa 
barometer.  The  escnperaeut  in  effected  by  a  crown-whoel, 
toothed  on  one-half  the  outer  edge,  which  works  a  double- 
headed  pinion  one  way  in  descending,  and  the  reverse  in 
ascending.  To  tbis  pinion  is  attached  awheel,  oommmucatiug 
tiie  required  action  to  the  silk  line. 

The  "  tripod"  ja(  k,  so  called  from  tin  Lnjir  of  the  case, 
was  patented  by  ^'i  ii  laa,  of  Birmingham.  The  neck*tube 
is  n^crl  as  tho  axis  of  the  niain-wliovl,  an  intermediate  one 
connecting  it  with  tho  escapement- wheel,  which  has  two 
quarters  oJ  Us  circle  of  teeth  removed,  alternately  engaging 
two  pinions  connocted  together  by  two  eq^ual-siiied  wheels,  8o 
that  when  the  toothed  part  of  the  escapement^wlieel  is  in  gear  . 
with  one  pinion,  the  blank  part  is  passing  the  other,  uiaa 
giving  to  each  an  alternating  rotatory  motion,  conveyed  to  the 
line  by  a  larger  wheel  attachi  d  to  one  of  the  piniona.  The 
centre  pinion  is  formed  of  a  loose  head,  working  on  square 
wire,  thus  remedyinc^  tho  inconvenience  of  a  slack  line,  as  t^e 
head  of  the  pinion  always  remains  in  its  oi-igiinil  position. 

Water-jacks  have  been  tried,  but  with  little  success.  A 
weight  is  attached  to  a  round  barrel  about  6  in.  deep  and  12  in. 
in  diameter,  divided  into  four  compartments.  Between  each 
of  these  compartments  is  a  small  aperture  through  which  the 
water  drips,  and  as  ea(  h  chamber  empties  itnelf  into  the  sue* 
ceeding  oTie,  it  gradually  revolres,  the  weight  acting  as  the 
motive  power. 

Hot-air-jacks  have  boon  tried  on  the  emoke-jack  principle, 
but  can  only  be  used  with  the  ranges  to  which  they  are  iixed. 

Since  1849  the  manufacture  has  increased  about  35  per 
cent.  8ilk,  an  important  article  of  raw  material,  has  grealiy  ^ 
advanced  in  price  since  that  time.  Max;hinery  is  employed  in 
cutting  fhe  wheels  and  pinions,  but  the  fitting  is  all  done  by 
hand.  Women  are  not  employed.  Boys  from  twelve  years 
old  and  upwards  aru  ^Tadually  initiated  into  the  several  branches 
of  tho  trade,  thoise  brought  up  to  it  being  generally  the  bes( 
workmen. 
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Jacks  are  now  sold  at  less  than  half  the  price  origixiaUj 
charged  by  Mr.  Linwoodj  although  ou\y  graaaal  redactions 
have  taken  place  in  the  last  thirty  yean.  Cheap  jacks  have 
lately  been  introdaced  in  which  east  iron  takes  the  place  of 

brass,  but  bavo  not  been  gcnernll}-  ado})t«!(l. 

About  10,()0<)  jacks  arc  manwiactured  annually  in  Birming- 
ham and  tilt;  neiglibourliood,  principally  for  tho  home  trade. 
A  tew  are  exported  to  America  and  Australia,  but  scarcely  any 
to  the  continent,  where  roasting  is  ditFerently  conducted.  Some, 
constructed  to  continue  in  action  for  twelve  hoars  with  once 
winding  up,  have  lately  been  exported  for  the  ezhilntion  of 
goods  in  shop  windows. 

Bottle-jacks  arc  made  in  London,  but  not  in  large  numbers. 
Smoke-jacks  are  there  made  to  a  large  extent,  and  are  in 
demand  for  many  of  the  large  club  houses,  Sec. 

Prohably  not  more  than  150  men  and  boys  are  employed 
in  tho  tnvde.  Wages  vary  in  the  different  bi-auchea,  but  skUfdl 
workmen  commaaul  a  high  rate  of  Teaanmeration. 

The  Bellows  TjuDE. — The  demand  for  bellows  in  and 
aronnd  Birmingham,  and  the  plentiful  supply  of  iron,  wood, 
and  leather  existing  in  the  neighbourhood,  have  combined  to 
coni'er  on  the  town  almost  a  monopoly  of  this  manufjvctare. 
Its  early  history  is  unknown,  hut  in  lt35()  it  was  already  exten* 
sively  carried  on  by  an  entci  prising  handicraftsman  named 
Onions,  whose  lineal  descendants  hare  from  that  dagr  to  tliis 
ably  maintained  the  reputation  of  their  .Ancestor.  Until  coni- 
paratiyely  very  late  years,  the  manufaotnre  was  confined  to 
nousehoKl  and  smiths'  bellows  of  the  conventional  l^pe,  the 
late  Mr.  John  Collingwood  Onions,  father  of  the  gentleman  at 
present  bearing  tho  name,  having  been  among  the  tirst  to 
intnnluce  any  important  novelties.  The  steam  circular,  vertical, 
and  baud-saws,  the  application  of  machinery  to  nail-making, 
and  the  improvement  in  the  ai't  of  tanning  leather,  by  which 
bark  has  been  superseded  and  skins  can  be  prepared  lor  drying 
in  a  few  days  inst(Dad  of  months,  hare  aU  immensely  augmented 
the  ^pliances  at  the  command  of  the  bellows-manufacture. 
The  patent  fan-forge,  in  which  the  blast  is  produced  by  a 
rotatory  fan,  set  in  motion  by  a  small  handle  turning  a  wheel 
connected  with  other  wheels  by  leather  bands,  was  pei  footed 
by  Mr.  Onions  a  few  years  ago.  The  patent  smiths'  bellows 
also,  with  a  removable  pipe  capable  of  being  inserted  with  the 
no^e  rerersed  into  the  aper£nre  over  which  it  flte  when  in 
lise,  eo  as  to  lessen  the  bolk  and  rednoe  the  risk  in  traaamis* 
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ftion  bj  Toad,  rail,  or  water,  was  another  of  bis  mTentionB. 

Bellows  are  employed,  however,  for  otber  purposes  than  those 
of  the  household  hearth  and  smithy.  An  army  on  the  march 
in  Canfit^a,  India,  or  Australia,  carries  with  it  not  only  the 
portable  forire  on  wheels  in  the  artillfM-y  train,  but  horse-t'orgos 
and  poutoou'bellows  for  iutlating  poiituua-bridges.  At  liomo, 
t^o,  no  inconsiderable  demand  exists  for  library  bellows,  and 
air*bed  aad  cushion  bellows.  In  the  mannfactore  of  these  fimcy 
bellows  a  few  women  and  girls  are  employed  in  ''dressing,^' 
i.e.,  making  and  adjusting  the  quilt"  or  intorwoven  leather 
hinges  on  the  upper  side  above  the  pipe.  Boys  are  employed 
in  directing  machines  and  closing  and  finishing  small  bellows, 
but  in  all  the  heavy  work  men  exclusively  are  employed.  Both 
for  fancy  bellows  and  the  more  ponderous  articles  employed 
by  the  sniitli  and  metallurgist,  Mr.  Onions  received  u  medal 
firom  the  Royal  Commissioners  of  the  1851  Exhibition.  In 
1853  he  presented  to  the  French  £mperor  a  pair  of  bellows^ 
the  covers  of  which  were  carved  from  the  willow  that  over- 
shadowed the  grave  of  the  First  Napoleon,  and  the  elm  from 
wliirli  flip  local  authorities  of  Stratford-on- Avon  commenced 
their  amui  il  perambulation  of  the  parish.  For  this  present 
Mr.  OuiouM  received  a  gold  medal  and  the  appointment  of 
bellows-maker  to  the  French  Court.  He  is  also  bellows-maker 
to  Her  Majesty's  Board  of  Ordnance.  From  his  establishment 
in  Bradford  Street  are  sent  out  weekly  about  30  Ibrge^beliowa, 
100  smiths'-bellows,  and  200  doaen  house-bellows.  Of  these 
about  one-fourth  are  for  the  homo  and  the  rest  for  the  foreign 
trade.  About  100  men  are  employed,  in-door  and  ont-door, 
whose  waures  average  about  20g.  per  week.  The  waives  of  the 
boys  and  women  vary  according  to  their  age  aod  occupation. 

Heavy  Edos  Tooia. — Owing  to  the  suicidal  activity  of  the 
Sheffield  Trades'  Unions,  by  far  the  greater  part  of  this  manu- 
facture is  now  located  in  Birmingham.   Some  idea  of  its  extent 

and  variety  may  be  formed  from  an  enumeration  of  the  prin- 
cipal articles  manufactured.  Axes,  solid,  and  steel-blnod — 
American,  Columbian,  Hondnrian,  Brazilian,  Spanish,  &c. 
Adzes,  bills,  hatchets,  butchers'  cleuverji,  hoes,  grubbing  hoes, 
garden  hoes^  tamip  hoes,  cotton  hoes — Carolina,  Demarara, 
West  Indiaj  Columbia,  Boston,  Portuguese,  Spanish,  Mamottee, 
East  Indian,  Egyptian,  &o.  Shovels,  g^vel  shovels,  Spanish 
and  Biscayan  shovels,  spades,  socket  spades,  London  spades, 
Scotch  s})ades,  «.Kre. ;  song-hing-  tools,  (b-aiiiiiig  tools,  pick-axes, 
wedges,  ploughs,  crowbars,  garden  and  hay  forks  and  rakes,. 
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Augers,  tap-borers,  firmer  and  socket  dusels  and  gonges,  plane 
irons,  mincing  knives,  drawiug  knives,  chaff  knives,  ship- 
scrapers,  caulking  irons  and  trowels — each  and  all  in  almost 

endless  variotiee,  nearly,  if  not  quite,  three  thousand  differently 
shaped  tools  being  made  iu  liimiiiij^ham  and  tlio  neit^j-libonrhood. 
Every  nation  has  some  peculiar  shape  for  its  axea,  hues,  &c. ; 
and  there  iti  uo  hop©  ot"  getting  into  the  market  unless  this 
shape  is  imitated.  Unfortunately,  in  former  days,  manufac- 
turers seemed  to  tliink  that  an  imitation  of  the  sbape  was  all 
that  was  necessary,  ^d  were  in  the  habit  of  sending  out  goods 
in  which  the  only  steel  ii  uul  was  on  the  face  of  the  hammer 
with  which  tlioy  were  planished  or  forged.  This  evil,  however, 
has  to  a  great  extent  wrouglit  it^»  own  cure,  inasmuch  m  in  the 
long  run  the  demand  for  au  article  that  does  not  fullil  its 
purpose  is  certain  to  cease. 

Great  improvements  have  taken  place  in  the  manufacture, 
consequent  on  the  introduotion  of  machinery  for  hand  labour 
of  late  years.  Among  the  appliances  that  have  meet  facilitated 
production,  are  :— 

The  "  tilt-hammer an  immense  cast-iron  hammer,  worked 
by  steam  and  striking  from  about  75  up  to-  400  blows  on 
the  anvil  in  a  minute. 

The  squeezer  a  hinged  press,  consisting  of  two  power- 
ful jaws  of  which  the  upper  is  moveable,  and  the  lower,  which 
forms  the  anvil,  fixed.  The  working  jaw,  set  in  action  by  a 
crank,  makes  from  50  to  60  motions  m  a  minute. 

The  "shears one  blade  of  which  is  bolted  to  a  massive 
fixed  frame,  the  other  to  a  powerful  lever  hinging  on  an  axle, 
and  attached  at  the  lever  end  to  a  connectTner-rod  moved  by  a 
crank.  'Jlu  se  gigantic  scissors  will  cut  iron  |  inch  thick,  hf^ 
3  inch  wide,  with  the  gieutcbt  ease. 

The  "rollers;"  identical  with  the  iummating  rollers  of 
the  sheet-iron  rolling  mills. 

The  various  processes,  employed  differ  to  some  extent  in 
almost  every  article  manufactured.  An  account  of  the  usual 
method  of  making  a  hatchet  will  be  sufficient  to  give  an  idea 
of  those  ordinarily  practised.  The  long  bar  of  iron  out  of 
which  they  are  made  is  cut  into  lengths  called  moulds,  by  the 
shears.  One  of  these  moulds  is  heated  to  bright  redness,  and 
a  piece  of  Bteel  welded  on  to  the  central  part  to  form  the  poll 
of  the  hatchet.  One  half  the  length  of  the  mould  on  each  side 
of  this  central  part  is  then  thinned  and  drawn  out  sideways 
into  projections,  after  which,  the  work  is  folded  at  the  central 
.part  round  a  tapering  mandril  of  the  section  of  the  intended 
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eye,  and  welddd  across  the  1iti6  of  demamtion  h^bw^en  ih» 
eocfeended  portioiit  and  the  untouched  tails.  The  topering 
mandril  is  then  aeain  introduced  into  the  hole  from  both  sides, 
BO  that  tho  hfmdle,  when  fitted  and  wedged  in,  will  hold  it 
fimly.  A  slij)  of  best  oast  steel  is  then  inserted  between  the 
tails,  as  yet  of  their  original  .size,  up  to  the  tirBt  weld  ;  and  ftll 
three  are  welded  to  the  proper  extent.  The  work  is  theu  put 
into  a  hollow  fire  and  the  oombined  iron  and  ateel  drawn  oat 
Btdewaya  to  the  required  width  under  the  tilt*hammer.  Tk^ 
hatohet  ia  then  flattened  and  smoothed  with  the  hammer  j  the 
edges  are  pared  with  tlie  shears,  and  trimmed  with  a  rounds 
friretl  haiiiincr  or  top-fnller,  the  pMvniirs  being"  afterwards  Bent 
to  the  ^un- barrel  makersf*.  After  being  f^ronnd  fvi5  I  )t'rby.shire 
or  Yorkshire  stones,  it  is  glazed  on  a  "  bob/'  or  wooden  wheel 
covered  with  leather  charged  with  umerj  .  If  not  intended  to 
be  ground  all  bright,  the  part  left  noffrodnd  is  generally  blued 
or  black  japanned.  It  is  then  ti^eed  ap  by  uie  insertioii  of 
the  helve  or  handle* 

For  the  liandles  of  tools  l^in.  ash-wood  planks  are  sawn 
into  shape  by  a  drcular  snw,  and  the  rough  shapes  turned 
in  lathes,  self-acting  lathes  being  employed  in  the  largest 
manufactories.  '*  Crutch-tree "  handles  are  mude  in  two 
pieces^  the  crutch  being  put  on  to  the  top  of  the  handle. 
"  £)re-tree''  handles  are  cut  oot  with  a  bniader  ptri  at  top,  in 
which  a  small  hole  is  bdrod  hy  a  revolving  gonging'  tool,  and 
the  eye  cut  Out  with  a  small  steam  saw.  Bent  handles  for 
spades,  &c.,  are  boiled  and  put  into  the  bending  machine  in 
which  thoy  are  screwed  into  the  required  shapOy  the  sdrews 
being  worked  by  hand. 

0  The  Germans  are  the  principal  foreign  European-  com* 
petitors  in  this  business,  but  in  order  to  sell  their  wafteS  they 
are  obliged  to  forge  the  names  and  maffki  of  established 

English  houses.  The  French  treaty  has  not  aS  yet  done  miM^ 
for  the  Birmingham  trade,  'i'he  failure  of  the  cottOn^snpply 
from  the  Southern  States  of  America  during  the  war,  led  fo 
the  establishment  rottf>Ti  ]>l}mtations  elsewhore,  in  India, 
Eirvpt,  &c.,  and  tiio  tieinuiul  for  plantatimi-hoen  Ims  con.se- 
quciiiiy  enormously  increased,  far  more  than  exceeding  the 
American  demand  in  its  palmiest  days.  The  Glou<;estershife 
mantifactcre  of  these  tools  was  fonnerly  most  extensive,  hm 
tUisfHeld  and  Birmingham  gradually  absorlied  the  greater 
part  of  the  trade,  and,  at  the  present  time,  Bii-min^am  and 
the  Black-conntry  towns  are  the  principal  yeats.  About  thirty 
woiks  are  ia  existence^  employing^  it  is  estimated^  about  t^^UO 
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workmen.  Ea<4i  "  foreman employs  an  underhand  "  or 
"striker,"  who  receives  one-third  of  the  wages;  thii'^  if  the 
"fbremin"  earnod  £3  per  wecjk,  the  striker  would  receive  £1, 
aikd  a  good  workman  will  make  abont  this  sum  oa  an  average. 
Boys  receive  from  8*.  to  15«.  per  week,  according  to  age. 
Women  are  rarely  employed  in  any  but  warehouse  operations, 
wrapping,  Sec.  The  social  condition  of  the  workpeople  has 
decidedly  improved.  dninkoTiness  having  perceptil)lv  dimi- 
nished, and  educiition  ])r<)nrrf\-3'jed.  Among  tlic  principal 
manufacturers  are  Messrs.  Juhu  Yates  and  Sons,  of  the 
Exchange  Works,  Aston,  and  JVitcheti-street,  who  emplovs 
aboat  400  hands,  the  great  bulk  of  the  goods  made  being  for 
foreign  and  colonial  markets. 

Saw  Man d fact uke. — Sbcfrield  ]va<~  \<m<^  Iwcu  the  chief  seat 
of  this  trade,  but  it  is  now  an  important  industry  in  iJirmiug^ 
ham.  The  processes  are  in  all  cases  nearly  as  follows  : — Steel 
of  the  best  quality  for  the  purpose  is  cast  into  ingots  and  roUed 
into  sheets,  (rom  which  the  saw-plates  are  cat  by  a  paring 
machine.  The  "  toother'^  then  cuts  the  teeth  by  means  of  a 
punch  worked  by  steam-power,  each  space  between  th(»  teeth 
boinL'  separately  punched  out.  The  saw  is  then  nn?'kt  1  and 
filed,  and  subsequently  l^nnh'ucd  by  heating  and  plinifrint^-^  into 
oil.  The  brittle  temper  ihus  produced  is  afterwaids  brought 
down  to  the  degree  of  haidness  and  ehisticity  required.  It 
is  then  hammered,  great  skill  and  judgment  being  required 
to  level  the  uneven  snrfaoe  left  by  hardening.  Machineiy 
has  been  tried  for  this  pnrpoee  with  very  limited  success, 
(j rinding  is  tibe  next  process,  on  stones  from  oft.  to  6ft« 
diameter.    After  shapincT  the  back  tlie  «rrinder  places  the  saw» 

the  scorch  in  u^"  board,  nnd  brin^rs  it  across  the  grinds 
stone,  placincr  liis  knocs  on  one  edge  and  his  hands  on  the 
other  of  the  board,  the  saw  being  worked  across  the  stone  from 
edge  to  back,  and  from  heel  to  point.  When  "  scorched"  or 
ground  on  both  sides  crossways,  the  saw  is  ''drawn''  or  ground 
lengthways,  straight  saws  being  gronnd  thinner  at  the  back. 
It  is  then  hammered,  to  correct  any  irregularity  that  may  have 
arisen  in  grinding,  stiffened  or  tempered  over  a  coke  fire  till 
it  assumes  a  straw  colour,  to  give  it  elasticity,  polished,  and 
rubl»ed,  this  last  beinp-  now  generally  done  by  a  machine, 
which  obviates  the  net- Uisity  fur  the  laborious  and  unhealthy 
process  of  rubbing  by  hand,  which  used  to  be  done  by  women. 
If  the  saw  be  a  short  one  the  setter  and  sharper  sets  the  teeth 
cdterpatelj  with  a  hammer,  and  shaipens-tiiem  with  a  file, 
when  it  is  ready  for  the  handle. 

e2 
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Grinding  straight  saws  by  machioery  is  now  practised  soc* 
cessfully  in  Birminghaniy  and  is  a  great  boon  to  the  workman, 

who  is  now  not  obliged  to  stand  so  immediatelj  over  the  stoneSw 
The  tendency  of  Ti-ades'  Unions,  howoTer,  to  check  any 
improvements  has  piM'ViMued  this  process  (invented  by  Messrs. 
Atkiti  and  Sons)  being  generally  adopted,  in  spite  of  the  labour 
and  uuwholesouieiu^ss  of  the  old  method. 

Most  of  the  work  ij?  executed  by  men  and  boys,  a  limited 
number  of  women  being  employed  in  nibbing,  etching  ships^ 
coats  of  arms,  railway  trains,  and  other  designs  on  the  saws, 
wrapping  up,  and  polishing  the  handles. 

Mie  principal  kinds  of  saw  are  the  "cross-cut"  saw  for 
felling  timber,  afterwards  to  be  cut  into  boards  by  tbe  "pit- 
saw,"  the  "  frame-saw,"  or  the  "  logmill-saw."  'J'he  car- 
jienter  afterwards  empk)ys  the  "  hand-saw,"  the  "  panel" 
and  ripping"  saw,  the  tenor,"  **  sash,"  "  dovetail," 
♦'table,"  "locV  "keyhole,"  and  "tnming'"  saw,  the  last 
used  in  a  tightly-stretched  frame  for  cutting  circles,  sweeps, 
and  other  fret  work.  The  "logmill-saw"  is  said  to  have  been 
first  einployed  in  Madeira,  in  1420,  and  three  years  later  at 
Breslan.  Vnv  a  snwins"  mill,  the  saws  are  fixed  in  a  franie, 
Bometinn  s  (  >  the  nuniljer  of  fortv  in  one  frame,  and  are  moved 
up  and  down  by  steam  or  water  power,  the  wood  being  drawn 
up  to  the  saw  s  and  cut  into  planks.  The  circular  saw  is  a  disc, 
of  from  one  inch  up  to  ninety  inches  in  diameter,  with  teeth  at 
the  edges,  made  to  rotate  in  a  frame.  From  six  to  eight 
thousand  superficial  feet  of  11 -inch  deals  can  be  sawn  by  it  in 
one  day  by  one  man.  Tlie  circular  saw  was  little  used  before 
the  present  century,  but  has  since  become  the  most  important 
artiele  in  the  trade,  being  employed  liy  the  timber-merchant, 
ship-budder,  builder,  jomcr,  agriculturist,  iron-worker,  and 
brass-founder.  They  are  driven  at  a  speed  of  from  100  to  2,000 
revolutions  a  minute,  according*  to  the  work.  Messrs.  Atkin 
and  Sons  employ  a  patent  process  for  grinding  circular  saws, 
which  ensures  a  uniform  thickness  throughout  the  periphery, 
a  point  of  the  utmost  importance  to  prevent  the  saw  shaking 
in  its  bearings.  The  saw  is  made  to  i-evolve  on  its  own  axis, 
and  to  pass  between  the  outer  diameters  of  two  large  grindstones 
revolving  at  great  speed,  all  irregularities  being  thus  removed. 
The  **  bevelled''  or  ground-off  circular  saw,  lately  much  used  for 
cutting  pine  deals,  is  made  very  thick  in  the  body  to  obtain 
strength,  the  outer  edge  being  ground  taper  for  six  or  eight 
inches,  till  no  thicker  than  a  handsaw,  much  wood  being  thus 
saved,  as  from  twenty  to  twenty-four  boards  can  be  cut  in  a 
3-inch  deal. 
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YeiLeer*Baw8^  for  oattmg  rosewood^  maple,  walnut,  satin- 
wood,  knotted  <Mik,  &c*,  into  thin  broad  slices,  are  made  fr<nn 
five  to  thirty  feet  in  diameter,  iu  segments,  six  to  twelve  inches 
wide,  very  accurately  fitted  on  a  foundation  wheel,  to  the 
enter  edge  of  which  they  are  attached  by  screws.  From 
twelve  to  eighteen  slices  are  cnt  by  these  saws  out  of  wood  an 
inch  thick. 

The  latest  novelty  iis  the  band  or  ribbon-saw,  fui  lued  of  a 
long  thin  web  of  steel,  united  at  the  ends,  or  rolled  in  one 
piece  from  a  steel  ring.  This  web,  toothed  on  one  of  its 
edges,  is  passed  over  two  pulleys  which  are  put  in  rapid 
motion,  the  descending  part  of  the  web  passing  through  a 
table  on  which  the  wood  to  be  sawn  is  placed.  The  defect  of 
this  ^fiw  is  its  liability  to  brcakao^e. 

The  class  of  article  produced  in  Binniiigliam  is  the  very 
best.  Both  saws  and  other  tools  are  made  chiefly  for  the 
home  trade  and  Indian  and  colonial  markets.  The  steel  for 
saws  10  largely  cxported-to  the  United  States,  but  the  tariff 
prevents  the  importation  of  the  finished  articles.  An  in- 
creased demand  from  France,  since  the  passing  of  the  Treaty 
has,  however,  to  some  extent,  counterbalanced  the  falling-otf 
in  the  American  trade.  The  smaller  kinds  of  wares,  web- 
saws,  frame-saws,  baud-saws,  &>g.,  are  now  largely  made  in 
France  and  Cicrmauy. 

The  earnings  of  the  workmen  are  from  30^.  to  iOs.  per 
week,  according  to  their  skill.  Their  social  condition  is  good, 
partly,  perhaps,  owing  to  &eir  having  no  connection  with 
trades'  unions,  the  bane  of  Sheffield. 

Planes. — These  well-known  tools  need  no  general  descrip- 
tion. Under  the  head  of  "flat"  or  "bench"  planes,  come 
the  "jack,"  "trying,"  "smoothing,"  "panel,"  "  compass," 
"smooth,^'  "toothing,"  "jointer,"  "  cooper's-jointor,"  planes, 
&c.,  &o,  Monlding-planes  for  oolnmns,  wainscots,  door-jambs, 
comioes,  &g,,  inclnde  the  "astragal  and  hollow,''  "bead," 
"  cove  and  bead/'  "  cornice,"  "  moving  "  and  "  sash-filister," 
"grooving  and  dado,"  "hollow  and  round,"  "necking  and 
nosing,"  "  Grecian  ovolo,''  "  ogee,"  "  plough,"  "  reed,''  and 
rebate  "  planes,  Sic,  Sic,  all  including  hundreds  of  varieties. 
The  manufacture  has  been  carried  on  in  Birmingham  for 
npwards  of  a  century,  one  William  Moss  and  his  descendants 
having  been  in  the  trade  from  1700  to  1844.  Since  1849  it 
has  largely  increased  in  the  hands  of  Messrs.  Atkin  and  Sons, 
who  now  employ  more  than  forty  hands  in  this  onedqwrtmentw 
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The  planiBg  maohine  lias  naturally  reduced  the  demand  for 
ordinary  plnnes,  since  pfrooving  and  tong-neinpf,  jointing  and 
rebatinrr,  can  all  bo  performed  at  one  operation  on  the  wo<id 
pasrtiut^  through  the  machine.  The  moulding  machine  has 
effected  a  great  economy  of  labour.  Two  steel  cutters  of 
lihe  required  moulding  are  fixed  in  a  block  at  opposite  sides, 
and  the  block,  being  fixed  on  a  shaft  or  spindle,  is  made  to 
reyolve  rapidly,  the  wood  oat  of  whicli  the  moulding  is  to  be 
made  bol ng  passed  under  the  cutters.  A  man  can  produce  the 
moiildiiiir  by  this  ni^nns  aa  fast  as  he  can  walk  to  pass  the  wood 
throu<>fh  the  iimeliine. 

M.'K'hinery  has  been  employed  fop  the  niannfactiire  of  h;nid- 
planes,  but  with  httle  success.  The  irregularity  in  the  thick- 
ness of  the  irons  requires  the  exercise  of  considerable  skill  in 
''bedding^'  them  upon  the  wood,  and  hand-labour  is  indis- 
pensable to  effect  this  bedding  properly.  Unless  this  point  is 
attended  to,  the  tool  jumps  over  the  wood  it  has  to  plane,  and 
raoko^  it  ronpi'hpr  instead  of  smoother.  Since  1825,  the  woods 
for  piaues  have  been  cut  by  the  circular  mvr,  and  fince  18+9 
the  same  tool  has  been  employed  in  the  partial  manufai'tMro 
of  planes,  squaring  up,  cross-cuttin;^  tlic  ends,  and  scacing 
and  tapering  the  work,  thus  relieviug  the  workman  of  the 
heaviest  part  of  his  labour.  Women  are  only  employed  in 
Wi*apping-up,  oiling,  and  other  warehouse  work. 

About  200  hands  are  employed  in  this  trade  in  Birming- 
ham, at  wages  varyiiipf  from  25s.  to  50^.  per  week.  The  social 
condition  is  decidedly  improved,  l)ut  the  influence  of  trades' 
unions  appears  to  have  been  to  some  extent  injui'lous. 

Fibb-Iboks. — Fire-irons  were  originally  made  by  simply 
heating  bars  of  iron  in  the  forge  and  hammering  thenoi 
into  shape.  The  process,  however,  is  now  performed  much 
more  rapidly  and  accuratt  ly  by  "  lapping,"  i.e.,  turning  a  piece 

of  hot  iron  roiiinl  tlir  liented  rod  wherever  n  swell  or  knob  is 
required,  plaeiiit^  tlic  part  thus  thi'"ko!iotl  between  two  dies  of 
the  requisite  form  on  the  anvil^  aud  .strikiiin;  the  to]i  die  with  a 
heavy  luimmer,  thus  welding  the  two  pieces  of  iron  together 
into  one  of  the  desired  shape.  The  twisted  shanks,  now  so 
much  in  fashion,  are  formed  in  the  same  way,  the  heated  iron 
being  drawn  through  a  paii-  of  dies  about  three  inches  long 
bearing  the  impression  of  the  required  twigt.  When  cold  the 
irons  are  filed  all  over,  to  remove  the  "scale,''  this  operation 
being  generally  performed  by  boys,  'ihey  are  then  ca<o- 
hardeued  by  ej^osure  to  great  heat  in  an  iron  box  ^led  ykaU 


Digitized  by  Gopgle 


nRE-IfiON  lUkNUVACTUSS. 


^63 


charcoal,  'riicv  are  next  "bul)bed,"  the  ''bob"  being  a 
woodeu  wheel  covered  uL  the  circumference  with  glue  and 
emery,  which  forma  a  sabstance  so  hard  that  the  sparks  %  as 
if  the  iron  were  ground  on  solid  stone.  Every  set  of  irons  has 
to  pass  over  many  1  iVs,  nhnpod  to  fit  the  seTeral  parts  of  the 
outliucj  the  length  of  plain  shank  being  ground  on  a  wheel  not 
iniliko  ;i  Somersetshire  cliccsc,  uLile  the  intricate  portions  of 
the  pattern  require  narrow  Ijobs  with  rounded  edge-^.  Frf>ni 
the  bobs  the  irons  are  removed  to  the  "  laps,"  or  revolving 
wheels  of  white  metal  composed  of  tin  and  zinc,  which  have  to 
be  made  of  as  many  shapes  as  the  bobs.  "When  the  scratches 
left  by  the  bobs  are  all  removed  the  final  polish  is  given  by 
handj  the  fire-irons  being  placed  in  a  lathe  and  a  woman 
pressing  a  palm-full  of  emery  against  them.  Those  parts  which 
cannot  be  polished  in  the  lathe,  such  as  the  bows  of  the  tougs, 
are  rubbed  by  hand.  ITie  pans  of  the  shovels  arc  cut  cat  of 
sheet  iron  by  a  heavy  press,  worked  either  by  a  screw  or  by 
steam.  If  tlie  pan  is  j)ierecd  the  operation  is  performed  in 
another  prejss,  the  little  bits  cut  out  ])eing  sold  to  the  gun- 
barrel  makers.  If  required  bright,  the  pan8  lure  then  ground 
on  a  stone  and  bobbed.  They  are  then  hoUowed  by  two  blows 
from  another  press  and  are  ready  to  be  livetted  on  to  the 
shanks. 

More  fire-irons  are  sent  to  Germany  than  to  any  other 
European  market.  They  are  bght  and  small.  A  few  of  the 
Bame  character,  but  better  linisbed,  are  shipped  to  France. 
Besides  Birmingham,  the  manuiucture  is  carried  on  at  Dudley 
and  Wolverhampton,  and  to  a  small  extent  in  Sheffield.  The 
number  of  comparatively  large  masters  in  Birmingham  is  now 
12,  and  of  working  masters,  35.  200  men,  26  women^  and  36 
boys  are  employed.  In  Dudley,  Wolverhampton,  and  the 
neighbourhood,  there  are  17  masters,  170  men,  26  women,  and 
a1>out  '')0  boys.  In  1  8  tO,  the  number  of  masters  in  Birming- 
ham was  •>">,  but  the  small  increase  in  this  respect  since  that 
time  by  no  means  represents  the  progress  ot  ihe  trade,  since 
in  this  mauulacture,  as  iu  many  others^  large  factories  with 
increased  capital  and  improved  appliances  are  gradually  sup- 
planting the  smaller  ones.  As  any  man  who  can  wield  a 
hammer  can  soon  learn  the  trade,  the  class  of  artisans  employed 
in  til  is  manufacture  is  not  one  remarkable  for  intelligence  and 
sobriety,  but  there  are  many  steady  men  in  the  trade  who  can 
earn  full  GOn.  per  week. 

This  is  one  of  the  Binnincfhani  trades  in  which  a  workman 
may  easily  become  a  master;  a  loan  of  £o  being  sumcient 
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capital  with  which  to  start  in  buBiness.   Sefveral  sndi  masters 

arc  to  be  found  in  ahopSj  once  may  be  stables  or  washhonses 

iu  a  back  c(nirt  up  an  entry.  The  plant  consists  of  a  forge  and 
anvil,  a  few  pair  of  dies,  three  or  four  hainiiiers,  a  vice  and  » 
file,  and  the  casual  visitor  may  stumble  over  the  stuck  of  iron 
in  stooping  to  enter  the  door.  The  pans  are  bought  from  a 
•'stamper  and  piercer,"  and  the  work  is  "bobbed"  and  "lapped" 
at  "  the  miU,'^  an  institution  common  in  many  of  the  smaller 
trades  of  the  town — ^where  copper  is  "  spun  '*  into  warming 
pans,  spoons  are  ''bnflfed/'  snuffers  coloured^"  -kept  by 
another  tradesman  who  owns  or  hires  steam-power  and  sub* 
lets  it  for  temporary  use  to  those  who  may  require  it. 

Fkndeks,  Grates,  and  Light  Juon  CAiJiiNus. — The  manu- 
facture of  cast-iron  fenders  appears  to  have  been  commenced 
in  this  town  about  forty  years  ago,  when  they  began  to 
snpersede  the  elaborate  and  costly  lender  of  steel,  of  rolled 
brass,  or  pierced  sheet-iron.  The  first  is  still  sometimes  to  be 
seen,  its  almost  unlimited  wear  justifying  the  great  price  that 
was  paid  for  it.  The  brass  fender  is  now  entirely  extinct  as 
an  article  of  rei^ulur  mauufaeture,  and  the  pierccd-iron  very 
nearly  so,  there  being  but  two  makers  of  them  m  iiu  mingham. 
These  changes  have  been  effected  bv  the  gradn&l  cheapening 
of  the  manu&cture,  combined  with  the  increasing  appreciation 
of  the  suitability  of  cast-iron  for  a  purpose  in  which  a  certain 
amount  of  soUd  stability  may  be  made  ornamental  at  a  slight 
cost. 

At  first,  the  fronts  of  fenders  were  cut  in  short  1oTirrt]i^, 
and  s<*rewed  together;  but  this  ])lan  was  soon  ubaiul  ued,  us 
it  was  found  that  the  screws  ol'ten  got  loose  and  came  out. 
The  manufacturers  then  adopted  the  method  now  generally  in 
use,  of  casting  the  fronts  in  one  length,  which  saves  much 
time  in  fitting,  and  makes  a  far  better  article.  The  rapidity 
with  whieh  fenders  .'ire  now  cast,  filled  with  slieet-iron  bottom 
plates,  and  blacked  or  bronzed,  may  be  inferred  from  the  fact, 
that  one  manufacturer  makinn^  tlie  cheapest  cImss  of  work,  and 
employing  thirty  peopK-  ahn^'rtlier,  tui-ns  out  no  less  than 
lUU  dozen  fenders  a  week.  I'erhups  a  still  more  surprising 
statement  is  that,  though  he  sells  some  of  them  at  lis.  per 
dozen,  his  casters  earn  about  kZ  a  week.  This  would  be 
impossible  if  his  arrangements  were  not  so  made  that  his  men 
never  have  to  stand  still  for  anything,  the  mateiials  required 
beiui*'  always  ready  to  their  hands.  Thoneh  s'o  many  nf  these 
cheap  fenders  are  made,  it  is  a  satisfactory  sign  that  there  has 
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lately  been  an  increasing  demand  for  the  better  class  of  work. 
Beyond  Great  Britain  the  chief  markets  for  fenders  are  *tho 
British  Colonies.  A  few  are  also  sent  to  the  free  cities  of 
Gornjany.  Scarcely  any  s^o  to  France  j  partly  because  few 
are  used  there,  and  partly  also  on  Orccount  of  the  difiGiculty  of 
getting  articles  80  large  and  yet  so  fragile  to  their  destination^ 
through  varions  changes  in  transitj  without  breakage.  Were 
it  not  for  this  risk  we  should  be  able  to  compete  successfully 
with  the  French  makers. 

The  ftove  irrnte  trade  was  a  very  small  branch  of  mann- 
fucture  in  Birmint^haui  till  within  the  last  few  rears,  bur  in 
that  time  it  has  made  considerable  advance.  A\  e  are  indebted 
to  the  tyranny  of  tho  Trades'  Unions  of  Shetliuld  for  the 
removal  thence  to  Birmingham  of  a  manufacturer  who  is 
making  a  reputation  for  our  town  in  this  branch  of  trade. 
Before  1855  he  had  works  in  Sheffield,  where  there  is  a  union 
among  the  ''casters,"  and  another  amon^  the  "grinders/' 
The  latter  were  especially  stringent  in  their  regulations.  If, 
as  sometimes  happened,  the  master  had  so  many  orders  on 
his  books  that  he  was  actually  obliged  to  refuse  nu)re,  ho 
could  not  take  on  another  lad  without  consulting  the  men,  who 
reported  his  wish  to  the  committee  of  the  union.  This  august 
body  sent  deputies  to  make  enaniries  whether  in  the  plentitnda 
of  their  gi  ace  they  might  voucnsafe  to  grant  the  humble  peti* 
tion  of  the  employer.  If  the  report  were  favourable  he  was 
permitted  to  take  the  desired  youth  into  his  service  on  condi- 
tion tliat  the  lad  was  a  son  or  near  relation  of  ^ome  member 
of  the  union.  Sometimes,  however,  the  refusal  of  more  orders 
by  the  master,  from  inability  to  execute  them,  was  the  inevitable 
consequence.  Moreover,  if  it  was  found  by  the  union  that  a 
man  was  working  so  steadily  as  to  gain  the  highest  possible 
wages,  and  thereby  let  the  master  see  what  very  large  sums 
could  be  earned  if  men  lost  none  of  their  time,  a  deputation 
waited  upon  the  man  and  carried  him  off  to  the  nearest  public 
house,  where  they  ke|>t  him  drinking  for  two  or  three  days. 
It  is  not,  then  tn  l)e  wondered  at  thnt  a  master  should  tiy  to 
escape  tVoMi  tlie  i-eacli  of  inflnenres  ^  di'triniental  to  his  trade. 
The  geniieiiiau  m  question  reiuoveti.  h>  iiirmmgham,  and  some 
of  his  steadfast  men  came  with  him,  glad  to  be  themselves  out 
of  the  tyranny  of  the  union.  Other  Sheffield  manu&ctmners 
have  followed  his  example.  Some  have  gone  to  Rotheram, 
and  one  to  Derby  ;  and  a  once  flourishing  trade  has  been  to  this 
extent  expelled  from  Sheffield  by  the  folly  of  the  men.  Here, 
the  materials  used  cost  the  same;  good  sand  for  ordinary 
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castings  be  obtained  from  the  neighbourhood ;  and  Uie  fine 
lonnf  sand  of  Mansfield,  used  for  the  best  ca.'iting's,  is  no  dearer 
in  iiirining'ham  than  ShefHold.  Scotch  irou  is  the  same  price 
in  botii  j)lart\s,  and  the  Siatiordshire  iron  is  as  good  as  the  York- 
shire for  best  work.  Owing  to  there  being  no  union  in  Bir- 
minghanix  the  difference  in  wages  makes  a  redaction  in  tbe  cost 
of  the  finished  article  of  about  fifteen  per  cent.,  one  process 
being  actnaUy  forty  per  cent,  cheaper  than  in  Sheffield. 

The  continental  countries  to  which  most  gratos  are  sent 
are  Spain  and  the  Oernian  free  cities.  The  Sultun  of  Turkey 
has  lately  taken  a  fancy  to  English  grates,  and  has  had  some 
of  elaborate  and  expensive  style  made  in  iiinniiigliani  ;  his 
e-x-ample  has  been  followed  by  the  Pacha  of  Egypt.  Sumo 
stoves  are  sent  to  France,  but  scarcely  any  to  .Ajnerica,  and 
none  to  Prussia^  where  the  duty  of  25  per  cent,  is  prdbibitive. 
The  Palace  at  Brussels  has  been  fitted  up  with  grates  large 
enough  fV<r  an  ample  supply  of  the  peat  that  Warms  the  royal 

household  of  Belf^inm. 

Tlio  appruxiinate  number  of  people  employed  in  the  fender 
and  grate  trade  in  Birmingham  is  500,  of  whom  about  50  are 
women,  and  150  boys. 

Amongst  the  misceUaneons  articles  made  bv  the  manufSkc- 
tnrers  in  this  trade  are  cast-iron  hat  and  umbrella  stands,  door 
porters  and  knockers,  garden  seats  and  tables.  One  manufac* 
tiirer  has  for  Bome  time  past  been  making  an  almost  incredible 
number  of  stands  for  ])atent  sewing*  machines,  the  machines 
themselves  being  made  in  Canada;  but  as  iron  casting  is  so 
much  chea])er  here  than  there,  the  machines  destined  for  the 
English  trade  are  sent  over  and  fitted  on  to  their  stands  or 
tables  here,  thereby  effecting  a  considerable  saving  of  expensd- 
in  freight. 

Umerkt.la  and  Parasol  Manufacture. — Dryden,  Gay,  and 
SwilY  all  mention  the  umbrella  as  an  article  of  convenient 
luxiu*y  L'tnjdoyed  by  the  ladies  of  their  day ;  but  Jonas  Han  way, 
the  friend  of  chimney-sweeps  and  sworn  foe  to  tea,"  some 
years  later,  was  the  first  Englishman  who  dared  the  ridicule  of 
the  public  and  defended  his  wig  by  adopting  its  use.  Even  a 
century  ago  it  was  a  novelty  imheard^of  in  most  parts  of  the 
country,  and  in  Glasgow  was  unknown  till  1782.  It  was 
not  till  quite  the  close  of  the  last  centuiy  that  umbrellas 
became  common,  and  a  stronp^  prejudice  against  their  use  by 
the  male  sex  lias  been  perpetuated  almost  down  to  our  own 
day. 
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The  greater  part  of  umbrella  and  parasol  "furniture/^ 
both  for  the  home  and  foreign  trade^  has  long  been  manii&o» 

tured  in  EiritilugTinm,  a  small  proportion  bein*]f  made  in 
London.  I'lie  iiiaiiufiicturo  is  also  carried  on  to  some  extent 
in  France,  Germany,  and  America.  Tlie  "  furniture^'  inchides 
the  runner,  cap,  fciTule,  Avhecl  or  top-notch,  stretchers,  ribs, 
top  and  ball-tops,  collars,  swages,  and  bag- slide  or  cover. 

The  6rst  nmbrellas  were  covered  with  oiled  silk  or  dothj 
which  gradually  gave  way  to  Scotch  and  Manchester  ginghams, 
generally  of  green  with  striped  borders  of  red,  &c.,  these  in 
tnrn  giving  way  to  brown  ginghams.  Lustring  and  twilled 
Bilk  were  also  employed,  but  their  expense  prevented  their 
being  generally  adopted.  Alpaca,  a  cloth  made  fVom  the  wool 
of  the  Peruvian  and  Chili  sheep,  was  introduced  by  Messrs. 
Saugster,  of  London,  in  1851,  and  has  since  gained  wide 
acceptance.  Fox's  paragon''  frame^  in  which  the  steel  ribs 
liave  a  section  of  three  sides  of  a  square,  had  been  introduced 
the  year  before.  Tin*  idea  was  suggested  by  the  construction 
of  the  Menai  tubular  bridge,  and  the  strength,  combined  with 
lightness  obtained,  has  rendered  tlie  patent  justly  popular. 
Before  this  time  round  steel  wires  had  been  used  for  ribs,  aud 
are  still  in  general  nse,  having  to  a  great  extent  superseded 
the  whalebone  aud  raLLan-cane  t'ormerly  used.  The  liiot  sticks 
used  were  those  with  straight  swelled  beaded  handles.  These 
were  followed  in  succession  by  yellow  wood  handles  ribbed  and 
dotted,  horn  hooks,  moulded  horn  han  1 1>  with  heads  of  hOrse  or 
dog,  fist-and-ball,  in  black  or  red;  then  by  bamboo-canes  with 
ivory  heads ;  then  by  an  innumerable  variety  of  patterns,  in  all 
kinds  of  material,  horn,  bone,  ivory,  a</ntc,  ^Ve.,  Sic,  which  have 
lately  g^ven  way  to  the*  root-ended  sticks  now  almost  univer- 
sally used.  Brass  tubes  were  used  for  sticks  many  years  ago. 
These  were  superseded  by  japanned  iron  tubes,  still  largely  in 
nse,  particnlarly  in  the  export  trade.  The  old  square  copper- 
wire  stretchers  have  long  been  obsolete,  as  have  the  tinned 
iron,  lacquered  and  ^vhite,  except  in  a  small  department  of  the 
export  trade.  Brass  bell  caps  and  rings,  also,  are  now  almost 
exclusively  confined  to  gig-umbrellas.  The  brass  top-tips 
cast  and  drilled,  brass  ball  tips  in  wbich  the  balls  were  cast 
and  the  tube  part  soldered  on,  as  well  as  those  afterwards 
made  in  ivory,  bono,  ebony,  and  black  japanned  iron,  have  all 
disappeared,  the  tip  now  forming  part  of  the  rib.  The  long 
dx-inch  runners  have  universally  given  way  to  the  short  two- 
inch  ones  with  hand-spring  slot,  as  have  the  long  three-inch 
ferrules  to  black  japanned  or  bronzed.  The  nug  with  which 
the  old-fashioned  umbrella  was  kept  closed  when  not  in  use, 
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first  made  of  brass,  and  later  of  ivoiy,  yi<  Ided  to  tho  tape  and 
button,  ail  1  this  again  to  the  elastic  with  ring  and  button  now 
in  use.  The  elastic  steel  ribs  are  made  of  wire  procured  from 
Sheffield,  where  a  rnn ^iderable  number  uf  ribs  arc  also  manu- 
factured. The  Lontion  and  Manchester  wholesale  uiakers  nm 
by  far  the  larp^est  buyers  of  umbrella  furniture.  Some  is  soki 
in  (Jlasgow,  iiristol,  ii-c,  bolides  that  supplied  fur  export. 
Many  of  those  in  various  parts  of  the  country  who  formerly 
pnrcikased  famitorej  silk,  gingham,  sticks,  &c.,  and  made  up 
the  frames  and  covered  them,  now  purchase  umbrellas, 
ready-made  from  London,  Manchester,  &c.  Almost  every 
manufacturer  of  furniture  has  now  a  resident  London  agent, 
and  a  full  assorted  stoek  of  ^nuxls  in  town.  Owing  to  the 
nature  of  the  demand,  and  tlie  eonditiofi  of  the  trade,  manufac- 
turers are  obliged  to  make  their  goods  from  one  to  two  years 
in  advance  of  the  actual  prevaibng*  faj?hions.  Steam  is  applied 
to  the  productiou  of  various  parts  of  uoibrella-furuiture,  but 
they  continue  also  to  be  made  by  bond  with  lathes,  and  band- 
woi*k  presses.  The  number  of  persons  employed  in  Birmingham 
in  the  manufacture  of  furniture,  steel-ribs,  &c.,  is  about  120 
men,  214  women,  154  boys,  and  258  girls.  The  facilities 
afforded  for  the  importation  of  silks  by  the  French  Treaty,  and 
the  advanced  price  of  cotton,  have  greatly  lessened  the  number 
of  oottou  umbrellas  mauuiactured. 

Parkesine,  so  called  from  its  inventor,  Mr.  Alexander 
Parkes,  of  liirmiugham,  is  a  material  made  from  pyroxyline 
and  oil,  partaking  in  a  large  degree  of  the  properties  of  ivory, 
tortoise-ahell,  bom,  hard  wood,  india-rubber,  gutta-percha, 
&o»,  It  can  be  made  transparent  or  in  any  colour ;  can  be 
moulded  or  pressed,  turned,  carved,  and  rolled  into  sheets, 
and  is  unaffected  by  the  atmosphere  or  by  water.  It  is  avail- 
able for  fpinners  presHiuj^  or  cmbossiiirr-  rolls,  knife-handles, 
combs,  bnish-l)acks,  shoe-soles,  Hoor-elotli,  whips,  walking- 
sticks,  buttons,  biooches,  bookbindiiitr,  waterproof  sheets, 
coating  for  telegraph  wires,  &c.,  &c.  The  pyroxyline  can  bo 
made  from  any  vegetable  fibre,  but  cotton  and  flax  waste,  rags, 
paper-makers'  "half-8tnff,"are  principally  employed,  the  solvent 
used  being  naphtha,  vegetable  or  mineral,  solidified  with 
chloride  of  sulphur.  Other  materials  and  solvents  can  also  be 
used,  and  for  large  and  cheap  applications  sixty  per  cent,  of 
pigments,  saw-dust,  or  cork-dust  may  be  introduced.  Some 
specimen!?  were  matle  of  this  mnterial  as  early  as  185G,  but  it 
was  lint  till  tlio  Exhibition  of  It^i>2  called  attention  to  it  that 
the  invention  produced  any  practical  results  on  a  large  scale. 
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SoBOiCAL  iNSTBUXBinsaire  made  chiefly  in  London,  Sheffield, 
ttttd  Edinburgh,  bnt  Bimunffham  has  for  many  years  prodnoed 
considerable  qnantitiea,  and  doring  the  last  ten  yean  the  de-' 
mand  has  greatly  increased.  The  army  and  navy  contracts 
are  supplied  by  London  houses,  and  even  during  the  Crimean 
war  the  provincial  productions  were  ignored,  although  equally 
good  in  quality  and  mnch  lower  in  price.  The  Jurors  of  1851 
reported  that  the  provincial  rtialvers  were  closely  following 
their  London  rivals,  and  sinee  liiat  period  tlie  quality  and 
quantity  have  both  improved,  as  it  is  stated  that  twelve  and  a 
half  per  cent.,  or  one  in  eight  require  some  form  of  truss,  it  is 
not  anrprising  that  the  trade  is  very  large.  It  is  chiefly  carried 
on  in  the  proyinces — ^large  quantities  being  made  in  Birming- 
ham* Mr.  T.  P.  Salt  was  one  of  the  first  to  improve  the 
manufacture  by  the  use  of  machinery,  and  he  has  invented 
many  forms  of  surgical  apparatus  adapted  to  the  various 
deformities  of  the  human  frame. 

1?ATLWAY  l^OLUNO  ^lOCK.  —  The  rapid  growth  of  the  railway 
system^  both  in  this  country  and  abroad,  has  caused  an  im- 
mense demand,  for  many  years  past,  for  rolling  stock  of  every 
description,  to  accommodate  the  traJffic  whidi,  in  its  enormous 
development,  has  exceeded  the  most  sanguine  expectations  of - 
the  promoters  of  the  vitrions  railways,  and  has  caused  the- 
establishment  of  numerous  manufactories  to  meet  the  demand. 

FormeHy,  this  trade  was  entirely  in  the  hands  of  a  few 
private  firms,  who  were  soon  quite  unequal  to  procure  tlio 
large  amrMnit  of  enpital  required  to  meet  the  pressing  demands 
of  the  railway  companies  who,  year  after  year,  were  constantly 
finding  themselves  short,  of  stock  to  work  their  rajndly- 
increaaing  tratiic.  This  led  to  the  establii>hment  of  works  by 
the  railway  companies  themselves,  with  the  view  of  meeting 
the  difficulty  by  becoming  their  own  manufacturers,  and,  for 
a  time,  the  plan  succeeded;  but,  as  the  mileage  increased^ 
and,  consequently,  also  the  stock  required  to  work  it,  they 
found  that  the  principal  part  of  their  business  would  consist  in  ^ 
keej)ing  their  existing  stock  in  repair,  and  that  they  had  but 
little  time  for  l>uildin<^  new  vehicle.-^.  The  old  system  of  em- 
ploying contraetors  was  again  resorted  to,  and  has  been  adoj)t('d 
ever  f^inee.  The  magnitude  of  this  trade  attracted  the  atten- 
tiuii  of  capitalists,  and  in  due  course  led  to  the  formation  of 
numerous  joint-stock  companies,  all  of  whom  are  doing  a  lair 
business ;  and  these,  coupled  with  a  new  system  which  has 
sprung  up  of  late  yearrs,  by  which  rolling  stock  is  supplied  to 
railway  companies  and  other  parties,  either  for  cash  or  defetred 
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p&jmmdBt  extending  over  a  series  of  years,  form  &  sound  and 

legitimate  employment  for  the  capital  raised,  and  iu  most  caseb 
tiie  dividends  of  the  various  com])anie8  are  very  satisfactory. 

BirmiiiLrham,  so  far  back  the  year  1838,  commenced  the 
building  oi'  railway  carriages  and  wagons,  though  only  on  a  - 
small  stale,  but  from  its  cential  ])osition  it  early  attracted 
atteniiou  as  a  locality  adiniral)ly  adapted  for  the  purposes  of 
the  manufacture,  situated  as  it  is  in  close  proximity  to  the 
iron  and  coal  dislaricts,  and  about  eaually  distant  from  the  ports 
of  London,  Liverpool,  and  Bristol,  for  the  timber  required. 
The  trade  has  been  constantly  growing  in  this  neighbourhood 
till  it  has  assumed  most  important  proportions,  and  finding 
employment  for  the  following  companies,  viz.  : — Midland 
Wagon  Co.,  Metropolitan  C'arringo  and  Wagon  Co.,  Ih-own, 
MHi  shall,  and  Co.,  Oldbiiry  Carriage  and  Wagon  Co.,  and  the 
Bu'mingham  Wagon  Co. 

These  five  companies  employ  in  the  aggregate  not  less  than 
3,000  persons,  and  use  the  most  extensive  and  costly  plants  of 
machineiy  daily  in  bnilding  carriages  and  wasons  of  eveiy 
conceivable  variety  of  foftn,  design,  and  materiid,  to  suit  the 
varied  requirements  of  the  home  and  foreign  trade. 

At  the  present  time  there  are  12,000  miles  of  railway  in 
work  in  the  United  Kingdom,  and  the  number  of  passenger 
cnrringes  with  wliirli  they  are  worked  is  about  15,000,  and  of 
wagon  stock  upwards  of  200,000.  The  value  ot"  the  entire 
rolliTic  <to(  k  of  carriages  and  wagons  in  this  country  may  be 
takuii  ui  about  £17,000,000,  and  upon  this  amount  the  annual 
depreciations  amount  to  at  least  £1,200,000. 

The  system  of  private  owners'  wagons  mnning  on  the 
various  railways  has  developed  a  very  large  and  complicated 
business  for  maintenance,  and  which  is  principally  done  by 
contract  by  the  different  rolling  stock  companies  at  a  fixed 
price  per  waggon  per  annnm,  involving  the  necessity  of  their 
having  repairing  stations  in  many  different  parts  of  the 
country  to  carry  on  tlie  nece.s.sary  repairs  without  incurring  the 
expense  of  having  the  wagons  returned  to  the  principal  works. 
The  amount  of  detail  and  care  required  in  the  successful 
management  of  this  portion  of  the  business  is  very  great,  and 
necessitates  the  most  constant  attention  to  prevent  unnecessary 
detention  of  the  wagons.  Some  idea  may  be  formed  of  the 
foreign  and  colonial  requirements  for  carriages  and  wagons  from 
the  olticial  returns  of  the  exports  in  1 864,  which  amounted  to  no 
less  a  sum  than  £328,420.  This  demand  still  continues,  and 
the  present  year  will  no  doubt  prove  equally  satisfact<»y. 
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[For  the  following  reports  the  Editor  is  indebted  to  Mr«  A. 
Wills,  the  Secretary  of  the  Sub-Gommittee  appointed 
to  report  on  the  Ghemicel  Trades.] 

Nickel  German  Silver  Manufacjturb,  bt  Stbpbin  Barker.— 

There  arc  f(nv  mctak  whose  history  is  more  instrnctivo  than 
nickel;  ongiualiy  to  the  miuers  a  source  of  trouble  Jiiid  annoy- 
ance, it  ]kis,  by  a  happy  combination  of  scientific  observation 
and  mMiiuiactiirin^  enterprise  in  our  countrymen,  one  may, 
indeed,  say  our  fellow- townsmen,  become  developed  into  an 
important  branch  of  manufacturing  industry ;  and  is,  under  its 
yarious  forms,  not  only  an  article  of  luxury,  but  one  of  daily 
Qse  and  necessity  to  thousands. 

Although  the  Chinese  appear  to  have  been  acqnainted 
with  some  alloys  of  nickel,  one  under  the  name  of  "  packfong,'' 
or  white  copper/'  having"  been  imported  in  small  quantities, 
it  was  qnite  unknown  in  Europe  nntil  about  the  middle  of  the 
liist  century.  About  this  period,  the  miners  in  the  silver  and 
copper  mines  of  Sweden  and  (Germany  came  upon  certain  ores 
of  a  diftereut  character  from  any  they  had  hitherto  observed, 
they  had  something  of  the  brilliancy  of  silver,  with  the  reddish 
tinge  of  copper,  or  rather  of  bismuth.  At  Sohneeberg,  in 
Saxony,  where  from  time  immemorial  such  silver  mines  had 
existed,  fresh  lodes  of  ore  were  laid  open,  so  glittering  and  so 
fall  of  promise  as  to  ca,use  the  greatest  excitement ;  and  great 
was  the  wrath,  and  bitter  the  disappointment  of  the  honest 
German  miner  when  after  endless  labour  and  innumerable 
trials,  instead  of  the  vircrin  wliite  proeions  metal,  ductile, 
malleable,  and  indestrnntible  by  fire,  all  that  he  could  g-et  from 
the  ore  was  a  dirty  wliitisli  metal,  brittle  and  frialjle  even  to 
dust  under  the  hammer,  and  converted  by  fir©  into  a  greyish  ash. 
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Wherever  the  reddish  white  ore  tarned  ap  the  miner  knew  that 
his  labour  was  in  vain,  nntil  at  length  in  sheer  vexation,  he  nick- 
named the  new  villanons  ore  "  nickel/'  and  another  and  similar 
ore  generally  associated  with  it,  "cobalt/'  both  these  names 
being  at  that  time  applied  by  the  superstitious  German  miners 
to  certain  gtiouies  or  evil  spirits  of  the  mountain  or  the 
mine,  closely  allied  to  our  own  "Old  Nick/'  and  "goblin/* 
who  were  supposed  to  have  liewitched  the  ores,  the  mountain, 
and  the  miue.  On  account  uf  the  colour  of  the  ore,  it  was 
sometimes  called  kupfer  nickel  (nickeL  cupper).  Indeed, 
as  early  as  1694  (?)  we  find  mention  in  Hnme's  works  of 
'*  kupfer  triigling/'  "copper  cheat/'  Kronstadt,  the  great 
Swedish  chemist  and  mineralogist,  appears  to  have  first  exa- 
mined the  nature  of  the  new  metal  in  1751,  from  specimeos 
obtained  by  him  in  the  mines  of  llelsingland.  After  live  years 
of  labonr  he  pronounced  it  a  new  clement,  and  classed  it  among 
the  semi-metals  discovered  by  him.  He  a])pears  to  have  been 
the  first  chemist  who  obtained  it  as  a  reguliis,  and  he  calUnl  it 
kupfer  nickel  kouig  (King  Nickel  Copper).  Kronstadt'a  nickel 
was  very  impure.  Bergman  spent  much  labour  in  trying  to 
purify  it  and  in  studying  its  properties;  he  found  that  it  had 
many  in  common  with  iron^  so  that  he  conjectured  it  might  be 
only  iron  in  a  peculiar  state;  but  he  announced  his  hypothesis 
with  due  reserve  and  caution  nntil  nickel  should  be  produced 
from  iron. 

Kronstadt  and  Hergmnn's  researches  directed  the  attention 
of  chemists  LTenerally  to  the  new  metal,  and  Thiuai'd,  iium- 
padius  and  lierzelius  contributed  to  its  history.  Richter,  of 
Baden,  tijst  produced  it  in  a  state  of  chemical  purity,  in  the 
year  1804^  but  only  in  very  small  quantities.  The  method  he 
adopted  was  by  heating  the  oxide  of  the  metal  (probably  with 
the  accidental  aeees»  of  carbonic  oxide)  in  porcelain  retorts, 
and  from  its  supposed  reduction  "perm**  it  was  at  first  classed 
among  the  precious  metals.  Its  great  resistance  to  fusion  for 
along  time  formed  an  insuperable  bar  to  its  use  in  the  arts,  until 
a  method  of  alloying"  it  with  zinc  was  discov(»rpd,  it  then  be- 
came easy  to  alloy  it  with  other  metals,  aatl  linally  the  alloy  of 
the  three  metals,  copper,  zinc,  and  nickel,  was  known  iu  com- 
merce under  the  names  of  new  silver,  nickel  silver,  German 
silver.  In  the  year  1827,  a  paper,  by  Dr.  Otto  8.  Erdman, 
Leipsig, "  Ueber  das  Nickel,  seine  Gewinnung,  (''-On  Nickel,  its 
Method  of  Extraction  from  the  Ore,")  attracted  much  atteotion, 
and  soon  afterwards  Dr.  E.  A.  Geitner,  a  chemical  mano&c- 
turer^  at  Sohneeberg,  succeeding  in  jnrodacing  an  aUoy  of 
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copper,  zinc,  and  nickel,  of  excellent  colour  and  (^uaiityj  to 
which  he  gave  the  name  of  argentan. 

It  is  a  well-known  fact  that  mankind  was,  at  a  very  early 
period^  acqoAinted  with  some  alloy  of  a  silver-like  appearance 
and  character.  The  Chinese  metal '  *  packfong  **  has  been  before 
alluded  to ;  it  was  used  in  the  manafacture  of  mosical  instrn* 
ments  peculiar  to  the  Chinese,  such  as  gimgs,  &c»,  and  was  sup- 
posed  to  have  specially  excellent  sonorous  properties;  its 
exportation  was  strictly  forbiildon,  nevertheless  smal]  quantities 
occasionally  found  their  way  into  Europe,  and  were  used  for 
mountings  and  various  fancy  articles.  Its  price  was  about 
128.  a  pound. 

Up  to  the  year  1820,  the  composition  of  this  "  packioug"  was 
unknown^  when  Dr.  Fyfe^  of  Kdinburgh,  made  an  analysis^ 
and  foond  its  composition 

25  4  'A'mo 
40*4  Copi»r 
81*9  Hkkel 

Bat  according  to  another  authority,  En^trdm  in  1 776j  had 
already  analj^ed  a  specimen,  and  found  it  composed  of 

40-ff86  Zinc 

43-750  Coppor 
■  •  15-626  Kickel 

A  similar  alloy  was  produced  more  than  a  century  ago  at  a 
famous  manufactory  in  Luhl,  but  the  method  was  kept  a 
profound  secret,  all  that  was  known  being  that  tlie  uintt^rials 
were  obtained  from  some  old  abandoned  mines  at  Luhi,  and 
consisted  of  slag  left  by  smelting  copper  ore,  and  most  hkely 
containing  nickel. 

This  slag,  according  to  Brandes  (Schweiz ;  Ann:  39.  1.  7.), 
was  composed  of 

8-76  Nickel 
ddrOO  Copper 

0-75  Sulphur  and  Antimony 
1'75  Irun  and  earthy  matter 

By  smelting  this  with  large  quantities  of  zinc  the  Lnhler  white 
copper  was  produced.  It  was,  however,  yellower,  and  not  so 
malleable  as  "packfong''  metal.    (Ann.  de  Mines,  1825.) 

Although,  after  Kronstadt's  discovery,  attention  was  j^ene- 
rally  directed  to  utilise  the  new  metal  and  various  aiioys, 
introduced  under  the  names  of  white  copper,  semi -argent,  new 
silver,  &c.,  the  extent  of  manufacture  was  quite  insignificant 
previous  to  about  the  year  1830.   Aboat  that  tune,  the 
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refining  of  nickel  was  first  introduced  into  England  by  Mr. 
1\  X.  Juhnaou,  of  Hatton  Garden ;  and  soon  afterwards, 
Hr.  Halletti  of  Broadwall,  London^  commenced  the  refinmg  of 
nickel.  At  this  time,  the  price  of  nickel  was  4ff.  6d»  per 
pound.  The  nickel  of  commerce  was,  np  to  this  date, 
Teiy  intractable  for  all  the  purjioses  of  manufacture,  except 
for  casting.  Spoons,  forks,  &c.,  were,  until  this  date, 
Tnof:fly  cast  in  ^and.  About  tbe  yrar  1832,  a  great  improve- 
ment took  ]»laro  in  the  retining  of  nickel.  Mr.  Askin, 
at  that  time  follnwinijf  or  studying  the  protcssion  of  a  veterinary 
sui  LTf  i  »n  in  Birmingham,  had  occasion  to  visit  several  parts  of 
Germany  on  business,  and  having  a  good  knowlcge  of  chemistry 
for  that  period,  he  there  became  acquainted  wi&  certain  facte 
relative  to  the  refining  of  nickel,  which  led  him  to  devote 
special  attention  to  the  subject ;  and  on  returning  to  Bir^ 
mingham  he  succeeded  in  refining  nickel  by  a  purely  chemical 
process*  Up  to  this  period  it  had  been  refined  by  tlio  igneous 
process  alone,  ^fr.  Askin  '=!nccpeded  in  doing  so  by  the  wet 
process,  i.r.^  ho  dissolved  tlic  crude  metal  in  acids,  and  pre- 
ci])iratcd  the  baser  metals,  su  as  to  leave  the  nickel  in  solution, 
■which  was  then  prcci})itated  in  the  state  of  oxide.  .Mr.  Askin 
entered  into  partnersliip  with  the  Messrs.  H.  and  T.  Merry  for 
the  purpose  of  carrying  out  his  discovery  and  manufSM^toring 
Gorman  silver ;  but  the  firm  did  not  long  subsist,  nor  did  iha 
manufacture  make  much  ])rogress.  After  the  dissolution  of 
tlii  I  art luTship,  Mr.  Askin  entered  into  partnership  with 
Mr.  Brooke  Evans,  and  under  the  firm  of  Evans  and  Askin^  the 
German  silver  trade  rapidly  extended. 

In  the  yenr  1810,  or  therealx uits,  the  jirocess  of  electro- 
plating and  tjfildiii  r  tirst  began  to  develop  u.s  a  iiuccessfnl  manii-> 
facture,  chii  fly  under  the  auspices  of  the  Messrs.  Elkington. 
This  gave  a  powerful  impulse  to  the  German  silver  manu- 
facture, which,  from  its  greater  beauty  and  durability,  soon 
superseded  the  old-plated  copper  j  and  it  had  the  great 
advantage,  that  whereas  copper  must  always  be  stamped,  or 
spun  at  a  lathe,  German  silver  can  be  either  cast  or  wrought 
into  a  finisluMl  design  of  nny  nrticlc  l)(>lnie  plating.  In  or 
near  the  year  I  11 ,  JNIessrs.  W  ebb  and  Barker  commenced  the 
trade  of  nickel  and  cobalt  refining. 

Nickel  and  cobalt,  luiuid  nriL'"inally  at  only  a  few  mines 
in  Sweden,  Norway,  and  Germany,  are  now  found  in  almost 
all  parts  (/.o.,  where  the  mining  formations  exist),  both  of  tho 
old  and  the  new  world.  It  may  be  observed  that,  although 
the  ores  of  Norw^  and  Sweden  are  not  very  tidi,  they,  by 
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tiieir  abundaiit  supply^  contribate  rery  largely  to  oar  nickel 

manufactures.  One  of  the  most  prosperous  nickel  mines  is 
at  Canton  Valais,  in  Switzerland,  but  it  i''  now  nearly  closed. 
As  a  rule,  the  mines  arc  not  worked  for  mckel  aloae^  but  as  an 
adjunct  in  mining  for  other  minerals. 

The  price  of  the  metal  haa  varied  considerably.  In  1840,  it 
was  4^^  the  lb.,  in  1849,  it  had  risen  to  ids.,  but  it  has 
sinoe  gradually  come  down  imtil  its  present  price  is  again 
4$,  6d,  per  lb.  It  is  nsed  (as  German  silyer)  in  the  manu- 
facture of  a  yaat  number  of  articles^  suck  as  table  plate  of  all 
kinds,  harness  and  saddlery  fnmitmre,  spurs,  stirmps^  lamps, 
gun  furniture,  &c. 

Coinniprrial  nickel,  althnnprh  sold  in  ing-ots  like  the  malle- 
able motnls,  will  not  roll ;  this  difficulty  of  obtaining  it  quite 
malleable,  which  it  is  when  cltemiealhj  pure,  has  perhaps  been 
a  cause  of  its  being  only  hitherto  employed  as  an  alloy, 
(German  silver,}  which  is  composed  according  to  the  require- 
ments of  the  mana&ctnrer  of  T»rioas  proportions  of  nickel, 
copper,  and  zinc  The  chief  makers  are  Messrs.  Evans  and 
Asldn,  Mr.  Stephen  Bark^,  Mr.  William  Webb,  of  Birming* 
ham  ;  and  Messrs.  Vivian,  of  Swansea.  Intimately  associated 
with  the  retining  of  nickel  is  that  of  cobalt,  as  they  are  very 
generally  found  together  in  their  ores.  Cobalt  has  been  used 
in  the  impure  state  as  Taffrc"  for  imparting  the  intense  blue 
of  porcelain  and  the  better  kinds  of  pottery,  from  time  imme- 
morial, but  about  the  year  J84U  Mr.  Benson,  of  this  town, 
succeeded  in  refining  cobalt  by  a  purely  chemical  process, 
however,  he  had  scarcely  brought  his  discovery  to  perfection 
at  the  time  of  his  decease. 

It  was  afterwards  completed  and  carried  ont  by  Mr.  Askia ; 
and  Messrs.  Evans  and  A  skin  continue  up  to  the  present  time 
the  chief  makers  of  the  oxide,  that  being  the  state  in  which  it 
is  now  used.  In  1844  the  price  was  40^.  per  lb.,  but  it  has 
been  gi*adnally  reduced  until  now  it  is  only  about  12«.  per  lb. 

The  number  of  persons  employed  in  the  nickel  and  the 
German  silver  manufacture  is  in  Birmingham  7,n00  ;  Shef- 
field 5,000.  This  includes,  of  course,  the  maimiacture  of 
the  various  articles  for  which  German  silver  is  used. 

The  production  of  refined  nickel  at  this  time  is  abont  200 
tons  per  annum,  equal  to  abont  1,200  tons  of  German  silver. 

Wax  VfiSTA  Matches,  by  Geokoe  Dowlsb. — This  manu- 
fibctnre  is  extensively  carried  on  by  Mr.  G.  Bowler,  at  the 
Flume  Works,  Aston,  the  principal  demand  being  for  the  supply 
of  foreign  markets.  The  general  character  ana  appearance  <n 
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the  now  well-kao'.vn  Vesta.  Matches  needs  no  description,  but 
it  may  be  stated  that  the  substande  which  is  employed  in  their 
manufacture,  and  wlioiice  they  doHve  their  name,  consists  of  a 
mixturo  of  white  wax  and  stoarine,  the  pro})aratinii  of  which 
latter  is  hig-hly  interesting.  The  raw  material  consists  of 
impure  and  hii^h-coloured  grease,  derived  from  various  sources, 
including  a  l^^t)  (quantity  obtained  iis  a  waste  product  lu  liie 
wool  trade,  l^is  is  distilled^  in  charges  of  fire  tons  at  a  time, 
at  a  temperature  gradually  rising  to  600^  T,,  assisted  by  a 
copioos  injection  of  high-pressure  steam.  The  first  and  last 
portions  of  the  distillate  are  rejected,  and  added  to  subsequent 
charges;  the  intermediate  product,  though  of  a  machli^^hter 
colour  than  the  orip'inal  material,  is  still  in  an  impure  condition, 
requirinj^  fm-tlier  treatment.  It  is  now  submitted  in  the  cold 
to  a  hydraulic  pressure  of  100  tons,  whereby  a  considerable 
quantity  of  oil  is  driven  out,  and  thence  transferred  to  similar 
presses,  surrounded  by  jackets  into  which  are  introduced  jets 
of  steam.  A  further  quantity  of  oil  is  extracted  by  this  process, 
and  the  two  portions  are  then  mixed  and  subjected  to  the 
ordinary  processes  of  refining,  whereby  the  oil  is  again  rendered 
saleable  to  tlio  wool  mannfiM^tnrer,  from  whom  it  returns 
diarged  with  fatty  matter  again  to  undergo  the  above  processes. 
The  white  cake  which  remains  between  the  plates  of  tlie 
hydraulic  press  is  stearine  in  a  state  fit  for  use  in  the  numu- 
faf'ture  of  matelie:».  These  are  produced  in  va,st  leiii^ths, 
amounting  to  from  55  to  GO  miles  per  diem,  which  are  then  cut 
up  into  the  requisite  sizes  by  ingenious  machinery,  tipped  with 
the  inflammable  composition,  and  packed  in  paper  or  tin  boxes 
(the  bottom  of  which  contains  the  usual  rough  surface  for 
lighting),  and  holding  from  50  to  1000  matches  eadi.  That 
branch  of  Mr.  Bowler's  works  which  is  devoted  to  this  trade 
(and  which  forms  but  a  small  portion  of  his  large  establish- 
ment), and  to  the  stamping,  presiding,  and  finishing  of  the 
boxes,  afi'ords  employment  to  almut  300  women  and  children. 
It  only  remains  to  be  stated  that  every  precaution  has  been 
adopted  for  the  safety  and  health  tjf  the  persons  employed  in 
this  curious  and  interesting  raannfacture. 

Metal  Rkhning. — This  trade  consists  of  two  branches  : 
First,  the  recovery  of  the  precious  metals,  gold  and  silver, 
from  the  scraps,  dross,  filings,  sweepings,  and  other  refuse  of 
the  shops  of  the  jewellers  and  various  workers  in  these  sub- 
stances, and  from  the  sediment  of  the  pickling  liquid  "  used 
by  the  brassfounders,  by  means  of  washing  and  other  suitable 
mechanical  operations  and  snbsequent  chemical  processes; 
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second,  of  a  similar  treatment  of  " brassfoundfrs'  aslio.s.** 
This  latter  consists  of  the  scraps,  aslies,  or  dru88,  broken  cru- 
cibles, and  other  rei'u.so  from  the  niauit'old  trades  in  which 
brass  is  so  extensively  used  in  this  town,  and  is  produced  pro- 
bably to  the  amount  of  3,000  or  4^000  tons  per  annum,  ▼arying 
largely  in  respect  of  the  percentage  of  metal  which  it  con- 
tains according  to  the  particular  source  whence  it  is  derived. 
The  "  ash"  is  washed  in  order  to  separate  the  lighter  and  less 
valuable  portions,  ground,  calcined  on  the  hearth  of  a  rever- 
beratory  furnace,  and  finally  smelted  in  cnicihles  or  '"^pots" 
with  suitable  fluxos,  in  order  to  recover  tiie  metal.  'I'his  trade, 
although  not  employing  throughout  Birmingham  more  than 
150  hands,  is  of  considerable  interest  as  subsidiary  to  the 
brasslbundry,  which  constitutes  so  important  an  item  among 
the  staple  manufactures  of  this  district. 

Photooraphic  and  otheb  Chemicals  and  PHARMACKnicAL 
I'iiLiAKAiiONS. — Wc  are  indebted  to  Messrs.  Bailey  and  iSou, 
of  Wolverhampton,  for  the  following  list  of  the  principal  sub- 
stances manufactured  in  their  establishment  . 

Glacial  Acetic  Acid,  made  from  pure  Anhy^K>us  Acetate 
of  Soda,  rectified  with  Binoxide  of  Maganese.  Acetate  of  Soda 
and  Bichromate  of  Potash,  used  for  dissolving  essential  oils  in 
photography,  and  for  various  other  purposes.  Two  qualities 
are  manufactured,  tlie  one  inonohydratod,  the  other  containing 
95  to  98  per  cent,  of  Monohydratcd  Acid.  Arsenic  Acid, 
anhydrous  and  in  solutions  of  (io^  nml  70'^  Baumc,  used  chiefly 
in  calico  printing,  dyeing,  and  inanuiacture  of  aniline  red.  Ben- 
zoic acid  Butyric,  used  principally  for  preparing  artificial  essence 
of  pine  apple,  &c.,  Formic^  dilute  by  Berthelot's  new  process 
from  Oxalic  Acid  and  Glycerine,  monohydrated^  from  anhydrons 
formate  of  soda.  Hydrocyanic,  Hydrofluoric,  HydroBuosiHcic, 
for  preparation  of  Chloric  Acid  in  the  manu&cture  of 
Chlorate  x)f  Baryta;  Hydrochloric,  free  from  Arsenic  ;  Nitric, 
pure ;  Phosphoric,  glacial  ;  Sulphuric,  pure,  re-distilled  and 
free  from  Arsenic.  Valerianic,  free  from  fasel  oil;  used 
for  medicinal  preparations,  as  valerianates  of  zinc,  iron, 
quiiiine,  &c.  Chrome  alum  is  obtained  as  a  bye-jiroduct 
in  considerable  quantities,  but  has  not  yet  been  tuiued 
to  any  practical  ose.  Ammonia,  caustic  pore,  sp.  gr.  *880, 
•890,  and  -940.    Ether,  pure,  sp.  gr.  '720,  for  photo- 

Sraphic  and  medicinal  use.  Antimony-sulphide,  for  me- 
icinal  use  by  decomjiosing  solution  of  "Schlippe's  Salt," 
or  Sulphantimoniate  of  Soda,  previonsly  re-crystallised,  by 
snlphoric  add ;  for  industrial  purposes,  by  decomposing  the 
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impure  solution  of  Sulphantimoniate  of  Soda  or  Lime.  Barium^ 
Ohloride;  Bftrjts,  l^itrate^  and  Ohlorftliei  for  pyroteofanic 
use,  guying  lihe  finest  g^en  colour  yet  known  for  this  pur« 
poM.   Oarbon  Bianlpliidey  omde  snd  rectified.  Chloroform. 
Cht*oine,  green  oxide  of,  or  chrome  green.  Ck>lk>dion, 
for  photographic  pnrpo5?e8,  both  from  pure  and  methylated 
alcohol,  and*  ether,  sp.  p^r.  "Vi^O.    "BaSences :  fruit  essences, 
both  from  the  natural  fruit,  and   artificially  from  organic 
ethers,  for  confectionery,  for  flavouring'  liquors,  &c.  Gold 
Chloride,  containing  50  per  cent,  metallic  gold,  for  photography. 
Iodine,  resubUmed.  Iodide  Poteesium,  Ammonium,  Cadmium. 
Iron,  pure  protoenlphRte  j  Saccliaro*8nlpluile;  ▲mmonio* 
sulphatCf  Citrates  and  Tartrates^  and  those  of  Iron  witk  Am- 
moniay  Potash,  and  Quinine  in  sei^et.   lime,  Bisnlplate ;  lately 
recommended  by  Dr.  Modlock  as  a  means  of  preventing  lar- 
mentation  of  ale,  porter,  &c.,  in  the  casks.    It  is  manufactured 
of  sp.  gr.  1*070,  and  when  used  a  few  ounces  are  mixed  \rith 
the  ale  or  other  liquor;  no  effect  is  produced  upon  its  taste, 
smoll  or  w]iolesoraene8.s.    This  substance  is  now  largely  used 
by  lIio  prmcipal  brewers  in  thia  country,  and  is  also  specially 
adapted  for  not  climates.    Mercurial  preparations ;  Oalomel, 
CorroBtve  Sublimate,  Ammonio-CUoride  and  Bed  Oxide  (Bed 
iVectpitate).   Potash^  Acetate ;  extensively  used  for  medicinal 
and  other  purposes,  and  produced  in  the  form  of  large  masses 
of  a  beautiful  snow-white  CiystalUne  structure,  by  allowing 
the  fused  Acetate  to  cool  in  iron  cylinders,  closed  by  lids  which 
are  gp^ually  screwed  down  ius  their  contents  cool.  Potassium, 
Cyanide  by  Liebig^s  process,  largely  employed  in  electro- 
plating, &c.    Potash  Caustic,  in  solution,  cakes  and  sticks. 
Pyroxyline,  both  from  cotton  wool  and  paper,  for  manufacturo 
of  CoUodion.    Silver  Nitrate,  fused  and  reerystaUised  for 
photography.   This  is  mann&otared  from  eommercial  samples 
of  silver,  and  llie  gold  which  they  contain,  often  in  consider* 
able  quantity,  recovered  in  the  process.    Soda,  Hyposulphite, 
recrystallised  for  photographic  use.    Soda  Potash,  Silicates  of, 
in  a  white  porous  condition  and  not  manufactured  in  the 
reverberatory  furnace.    Strontia,  Nitrate,  in  lar^e  white  ci^s- 
tals,  for  pyrotechnic  use.    Zincj  Acetate,  Chloride,  buipiuMte, 
Valerianate,  for  medicinal  use. 

-    CiTKic  Acin. — The  works  of  Messrs,  J.  and  E.  Sturge, 
Wheeley^s-lane,  Birmingham,  are  chiefly  devoted  to  the  manuo 
facture  of  Citric  Acid,  and  ha\-e  been  established  more  than 
forty  years.    This  article  is  made  from  the  ^uice  of  fruits  of 
the  citron  tribe,  priikcipally  from  the  citrus  aadas,  (theliM«f 
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lite  tropics,)  the  citrus  limomum,  or  lemon,  and  the  citrus 
te'^uma,  or  beEgamot  lemon,  Ae  former  oontaaning  the  mort 
citnc  add,  and  the  latter  the  least.  The  pnioe  urn  in  the 
tnaanfiictare  ia  imported  from  Sicily  in  a  highly  concentrated 
8tate>  ita  market  value  varying  greatly,  viz. :  from  £15  to  £30 
per  pipe.  After  the  rind  has  been  i»ed  for  the  separation  of 
its  essential  oil,  the  juice  is  expressed  fronj  the  fruit  and 
evaporated  to  about  one-sixth  of  its  original  bulk,  previous  to 
Bhipmcnt.  In  the  shipment  of  lime  juice  from  the  West  Indies, 
the  concentration  is  carried  still  further,  the  juice  of  five  tons  of 
fi'uit  being  reduced  to  the  ciuuensioua  of  a  hfty -gallon  cask. 
The  acid  is  separated  from  the  impurities  with  which  it  is 
associated  in  the  juice,  by  Scheele's  process  of  combination^ 
with  lime  and  sabseqnent  decomposition  by  sulphnric  acid.  The 
commercial  product  consists  of  pore  white  transparent  ctystsls^ 
▼eiy  soluble  in  waterj  and  of  an  agreeable  acid  taste,  and  the 
amount  annually  manufarUned  approaches  800  tons.  £*rom- 
the  varyinj?*  yield  of  the  lemon  crop  '>f  Sirily  the  price  of 
citric  acid  is  subject  to  rorrespnnding'  iiuctuations,  mid  hem 
ranged  during  the  Just  seveu  years  from  kloO  to  k^OO  per  ton. 
The  chief  commercial  uses  of  this  r,ubst«noe  are  in  the  luaau- 
fiicture  of  cooling  driuks,  iu  dyeing,  and  calico  priutiug. 

PiTOSrnoRus-CHLORATE  OF  PoTASTT. — The  principal  manufac- 
turers of  tliese  substances  having  declined  to  furnish  reports 
upon  this  subject,  it  remains  only  to  state  that  the  most 
complete  and  reliable  account  of  the  production  of  phosphorus 
extant  will  be  found  at  p.  93  of  Dr,  ll(jlmaun's  report  of 
Class  II.,  sec.  A,  in  the  Exhibition  of  1862,  while  a  full  outline 
of  the  manufacture  of  chlorate  of  potash  appears  at  p.  38  of. 
the  same  report. 

Aktificial  Manures  and  ScptKirHosFHAiK  of  Lime. — The 
use  of  e^-uano  in  Ene-land  dates  from  so  recent  a  period  as  about 
a  quarter  of  a  century  ago,  since  which  time  its  importation 
has  rapidly  incre^ed^  with  a  correspondent  advance  in  price, 
and  a  simultaneous  introduction  of  varions  lands  of  g^no  of 
less  value  than  that  originally  brought  from  the  Chinchalalands 
of  Pern.  From  that  dale  the  manufaetare  of  artificial  manures, 
having  as  their  basis  superphosphate  of  lime  (derived  either 
from  bones,  coprolites,  or  other  natural  phosphates),  and  more 
or  less  adnp^ed  to  the  growth  rvf  particular  crops,  has  gnulually 
extended  into  a  va'^t  and  important  branch  of  commerce, 
involving  an  euorinous  development  of  the  import  trade  in 
bones  and  other  phoBphfktes^  and  of  the  production  of  sulphuric 
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acid  used  for  their  dccoTnpositioTi,  and  aflfording-  likewise  tlie* 
means  of  utilising"  tlie  refuse  products  uf  our  Tiorthe?-n  woollen 
factories,  and  of  various  other  manufaet  ures.  'i  he  inan.ufaof  nre 
of  artificial  manures  is  now  extensively  carried  on  m  liinuing- 
ham,  Wolverhampton,  and  the  district.  It  is  difficult  to  arrive, 
at  an  accurate  estimate  of  the  total  annual  produce,  but  the 
most  competent  judges  estimate  it  at  from  18,000  to  20,000  tons. 

Colours,  Varnishes,  and  LACcjUKi^*^- — Colours  and  varnishes 
are  extensively  produced  in  Binninjjfham  and  the  district  ;  and 
owing  to  the  large  consnmptiou  of  these  articleej,  in  the  manu- 
ftctore  of  Japan  wares^  iron  bedsteads^  brassfonndry,  bitd 
oageSj  and  general  wire  work,  &c.,  the  trade  has  assumed  a 
somewhat  special  character. 

Varnishes. — The  chief  manufa<'tnrer*8  varnishes  are  copal 
or  polishing,  mixing,  japanner'ti  (clock)  dial,  blue,  for  eoge 
tool  makers,  and  turoentme  varnish  (used  by  Venetian  blind 
makers,  mixed  with  mineral  greens) . 

Mixing  varnishes  are  so  called  from  their  being  always 
used,  ''mixed"  with  colours,  as  distinguished  from  those 
which  are  applied  upon  dull  colours  or  paints;  an  immense 
quantity  of  these  is  consnnied  in  the  manufacture  of  common 
bedsteads.  The  chief  bhuk  varnishes,  which  are  usually 
stored,  are  "  black  tar  varnish,"  used  by  hollowware  niakerd,. 
japauuers,  umbrella  makers,  button  and  hair-pin  manufacturers; 
"  brown  tar  varnish,"  used  by  match  and  percussion  cap  box 
makers,  tinmen,  and  others ;  black  and  brown  "  Pontypool," 
or  black  japan  (used  for  superior  work,  including  its  applica- 
tion to  coach  bodies,  upon  which  it  is  well  ruljbed  down, 
receiTing,  when  dry,  a  coat  of  "best  body  varnish,"  which 
renews  tno  polish  of  the  japan,  and  shows  a  depth  of  black, 
only  attainable  by  this  method);  Brunswick  blf»<  k,  used  for 
stoYC-grntcp,  rantj'cs,  and  engineers^  work,  where  a  good 
bright,  quick-diyiug  varnish  is  required  ;  "  quick  iron  l)lack," 
a  commoner  variety  of  the  above,  ysed  largely  for  blacking  u-oii 
bedstead  laths,  iron  paint  kegs,  hinges,  and  an  infinity  of  other 
articles ;  common  iron  black  (a  mixture  of  gas-tar  and  mineral 
naphtha),  used  for  common  work,  where  the  smell  is  of  no 
consequence;  Berlin  black,  an  expensire  black,  drying  "dead'' 
without  heat,  and  used  by  makers  of  superior  stoves,  mn«xes, 
and  fenders,  also  by  edge  tool  makers  and  others  ;  "Willenhall 
lock  Viirnish,"  used  by  lock-makers,  furnishing  ironmon^rery 
makers,  &c.  The  above  are  the  varnishes  special  to  the  dis- 
trict.   The  following  are  in  ordinary  use   throughout  th^ 
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country,  viz.  : — Hody  varnisli,  and  cnrriag-o  varnish  ;  principally 
nsed  i)y  coacli-makera ;  furniturf^  and  oak  varnish,  the  use 
of  which  is  indicated  by  their  names;  pjipcr  varnish,  used  l)y 
paper  hangers;  si)ii'it  vumish,  used  by  paper-box  makers  and 
brassfoonders.  Closely  allied  to  tlie  above  are  lacquers^  of 
which  there  ia  an  immense  consnmption  in  this  district. 

The  following  are  the  chief  raw  materials  employed  in  the 
manufacture  of  Uie  various  sorts  of  vamish  : — 

Gums. — Gum  Animi,  a  hard  gam  nsed  in  all  first-class 
Tarnishes.  Gum  Copal,  nsed  in  copal,  polishing^  and  oak 
varnishes,  ftc.    Gum  Kowrie,  a  useful  and  cheap  gum  nsed^ 

for  making  the  general  c  lass  of  ordinary  varnishes,  but  of  every 
variable  quality.  Gum  Mastic,  used  for  mastic  vamish,  prin* 
cipally  employed  by  ])icture  and  map  mounters,  artists,  &c. 
Gum  Damar,  a  soft  wliito  gum,  mostly  used  for  paper  varnish. 
Gum  Amber,  or  Ainbei  Cliippings,  the  use  of  which  is  almost 
entirely  local.  Resin,  Asphaltum  ( English  and  foreign). 
Seodlac,  Shellac,  Stieklac,  Gum  Dragon,  Benzoin,  Saudrac, 
llius,  all  used  in  spirit  varnishes  and  iu  lacquers ;  of  these 
latter,  it  may  be  stated  that  there  are  two  principal  varieties, 
one  made  with  rectified  spirit  of  wine,  which  quality  sells  at 
about  24^.  to  20^.  per  gallon,  and  the  other  with  methylated- 
spirit,  and  selling  at  7«.  or  Ss,  per  gallon. 

SoLvjEKTs  AKD  DiLUENTS. — ^These  are :  Spirits  of  Turpentine. 
Petroleum  Spirit,  nsed  for  cheaper  varnishes,  where,  smell  is 
not  an  object.  Since  the  commencement  of  the  American  war 
an  immense  quantity  of  European  spirits  of  turpentine  has 
come  into  the  market,  known  as  French,  Polish,  Spanish, 
German,  Russian,  <&c.  American  refined  Petroleum  Spirit  hns 
also  assumed  many  names,  as  l^oek  S])ii  it,  Petroleue,  I'hotogen 
Spirit,  Cazoline,  &c.  AVood  Tar  Spirit  ;  Mineral  or  Coal  Tar 
Spirit  J  Resin  Spirit,  the  product  of  distiilation  of  resin  j  Wood 
Naphtha ;  Spirit  of  Wine,  and  Methylated  Spirit. 

"  Resistants."  —  These  are  generally  composed  of  linseed 
oil,  boiled  with  certain  drying  materials,  as  sugar  of  lead,  red 
lead,  "white  copperas or  sulphate  of  zinc,  &c.  It  is  these 
which,  being  added  to  the  melted  gam  in  making  "  clear or 
"  oil  varnishes,  impart  to  them  their  elasticity  and  durability. 
The  linseed  oil  ought  invariably  to  be  subjected  to  a  greater 
'  heat  in  manufacture  than  the  consumer  will  apply  to  it  in 
its  use.  The  brown  varnishes  are  made  by  leaving  the  oil 
uncoloured,  and  the  black  by  an  addition  to  the  oil  of  asphalt 
or  "  Liverpool  black,''  a  product  made  from  distillation  of  wood. 
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OoLOUBS,  Paints,  and  Driers.— *0f  tiieae,  tlie  following  are 
naanQ&otared  Isrgely  in  Birmingham,  for  me  is  the  ^edel 
trades  of  the  district  :^Emerald  greea,  employed  extsnsively 
for  painting  iron  bedsteads,  and  for  paper  staining,  &c.,  Ae* 
Chrome  greens,  of  which  there  are  a  great  variety  of  iriiades  and 
qnalitiefi,  known  in  the  trade  as  Brhnswick  green,  Quaker's 
green,  mo'^k  emerald,  Sec,  &c.  Prussian  blue  and  Chinp'^o  bluf, 
a  hue  bright  nioditication  of  the  former.  Chrome  yell '\v,  of 
many  shades,  froiu  pale  yellow  to  deep  orang-e.  Persian  vfd, 
and  Derby  red,  the  base  of  which  is  chromate  c>f  lead.  Rose  }>uik, 
made  from  dye  woods.  Lakes,  crimsou  and  scarlet,  made 
prindpally  from  precipitated  alnmina  and  cochineal;  bat  of 
which  the  finest  qoalittes  are  supplied  by  London  hoases. 

Patent  Driers. — A  preparation  rnude  from  sugar  of  lead, 
white  copperas,  linseed  oil,  aud  baryta,  in  proportions  well- 
known  in  the  trade,  and  added  in  varying  quantities  to  paints 
to  increftse  the  rapidity  of  drying.  An  imenor  ^ndity  is  vaade, 
oontaining  lime  in  place  of  sugar  of  lead  or  white  copperas. 

Paints. — Of  these  several  varieiies  are  produced  for  use 
in  the  trades  in  the  district,  but  by  far  the  most  important  i» 
the  excellent  chocolate,  red  oxide  of  iron  or  lorbay  paint, 
largely  mannfiMstored  by  Mr.  William  Hall,  of  Aiihted  WorlM, 
in  wis  town,  and  principally  employed  amongst  boiler,  girder, 
giasometer,  tank,  and  tnmtable  makers,  railway  wagon  bnildm, 
engineers,  &c.    The  theory  of  its  action,  as  an  effectnal  pro* 
tection  to  all  ironwork,  is  self-evident,  and  the  best  guarantee 
for  its  purity  consists  m  the  f\f't  ihnf  Mr.  Hal!  hns  adopted  as 
the  raw  material  a  sub^taiico  charg(  <l  with  a  wvy  high  per- 
centage of  oxide  of  iron,  which  he  lakes  by  itself,  cleans  by 
careful  levigation  alone,  and  then  grinds  finely  in  oil,  thus 
avoiding  the  employment  of  acid  solvents  and  the  subsequent 
precipitation  of  the  oxide,  whereby  impurities  destmctive  of 
its  special  value  are  frequently  introduced  into  so-called  ''iron 
paints.''    Mr.  Hall's  production  of  this  article  alone  amoants  to 
nearly  200  tons  per  annum.    Finally,  it  may  be  stated  in 
general  terms  that  the  manufacture  of  Varnish  in  Birmingham 
and  district  exceeds  in  extent  that  of  any  other  town,  Tioudoo 
only  excepted;  but  that,  owing  to  their  facilities  for  s^hi]iping, 
Hull,  Liverpool,  and  Glasgow  produce  a  larger  quantity  of 
Paints  and  Colours. 
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Br  J»  T.  WJiKm,  9.ai- 


It  is  thotiglTt  (le«*irfib1p  tliat  this  volinne  '^lionlrl  include  90md 
notes  on  the  moral  and  social  condition  of  Jiirmiiig-ham. 
8pace,  however,  requires  that  the  subjecta  treated  of  should  be 
few,  and  the  treatment  brief.  Assigning'  the  first  place  to  the 
crime  of  the  town,  1  proceed  at  once  to  show  the  number 
and  eharacter  of  the  of  oommitted.  Tkoae  ^o  desiiw 
fbUer  infbnnalffon  may  oonsult  the  official  fetams^  published 
aimnally  by  the  Home  Offioe,  under  the  title  of  Judiolal 
Statistics/'  For  the  year  ending  September,  1865  (the  latest 
date  to  which  the  returns  are  made  up),  the  number  of  the 
criminal  class  is  estimated  by  the  police  at  a  total  of  3,008 — 
rather  less  than  in  the  previous  yvnr.  The  total  is  divided  as 
follows  '.-^Malea  under  16  years  of  age,  291 ;  above  16  yearn, 
1,573.  F<?7/< a /'  .s  under  16  years,  164;  al)Ove  16  years,  1,040. 
The  division  into  classes  is  as  follows  ; — Known  t  hieves,  912  ; 
receivers  of  stolen  goodsy  129;  prostitutes^  376;  suspected 
persotiSj  691 ;  tramps  and  yamnts,  1^060,  . 

The  number  of  houses  of  had  character  is  returned  as  866, 
of  which  174  were  licensed  public  honsesy  148  heershops,  115 
brothels,  and  237  tramps'  lodging  houses. 

The  total  number  of  offences  committed  is  stated  as  1,258 
indictable  nfTc'nce?^^  arsd  9,188  rases  of  persons  summarily  pro- 
ceeded nifHiTiHt.  .b  or  the  indictable  offences  805  persons  were 
apprehended,  and  of  these  437  were  cuminitted  tor  trial.  In 
the  previous  year  (1863-4)  the  indictable  ofi'ences  were  752  ; 
and  the  summary  prosecutions  8^420.    For  the  former  d98 
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persons  were  apprehended ;  and  of  these  481  were  comniittcd 
for  trial.  In  both  olassea  of  oSenoes  there  ia,  thereforOj  an 
inorease  in  1865  o^er  1864,  while  aa  rcurarda  indictable  offences 
the  namber  of  apprehensions  has  notlncreased  in  proportion ; 
nor  has  the  number  of  committals  in  proportion  to  apprehen- 
mo^^^.  This  would  seem  to  point  to  diminished  activity  on  the 
part  of  the  police. 

The  crime  committed  in  Birmingham  is  not  often  of  a  very 
serious  rharacter.  Burglai-y  and  laireny  (tlio  farmer,  in  most 
cases,  being  really  little  more  than  larc  eny  at  night)  constitute 
the  diief  items  under-  the  head  of  indictable  offiemoes.  The 
number  of  tiiese  offences  for  the  two  last  years  were — 1864, 
burglaries  and  attempted  burglaries,  289 ;  larcenies,  224.  In 
1865,  burglaries,  417;  larcenies,  466.  The  increase  is  partly 
due  to  a  general  increase  of  crime  throus^hout  the  kingdom; 
but  this  does  not  wholly  account  for  it,  and  I  am  inch'ned  to 
suspect  «oTne  exaggeration  in  the  number  of  eases  reported  To 
the  police.  Of  coining  and  uttering  false  coin,  there  were 
21  cases  in  1864,  and  67  in  1865.  Ca,ses  of  forgery,  receiving- 
stolen  goods,  embezzlement,  and  obtaining  money  or  goods 
under  false  pretences  are  much  rarer  in  Binuingliam  than  in 
most  other  large  manufacturing  or  commercial  towns;  and 
crimes  of  violence  against  the  person  are  neither  frequent  nor 
serious.  In  1865,  for  example,  there  was  only  1  attempt  to 
murder,  7  cases  of  manslaughter,  and  24  of  wounding  with 
intent  to  do  bodily  harm,  and  this  out  of  a  population  of  nearly. 
350,000. 

Of  the  lighter  class  of  offences  summarily  decided,  the 
principal  items  arc  larcenies,  assaults,  (heard  on  isummons,) 
drunk  and  disorderly,  and  offences  against  local  acts.  U'he 
following  is  a  comparison  of  those  decided  in  1864  and  1865 

1864.  1866. 

Asnanlts   1,918  ...  2,145 

Dninkon  cases    1,373  ...  1,706 

Larcenies   l,04i  ...  1,052 

Offenceg  by  iniblicans   460  ...  479 

Offences  afrairiifit  T.ocal  Aci^         .       .       .  1,695  ...  1,614 

Oilencea  against  Vagrant  Acta        .       .       «  7U6  ...  900 

Having  shown  the  crime  of  Birmingham,  in  chaiacter  and 
extent,  it  may  be  desirable  to  show  the  j)osition  held  by 
Birmingham  in  comparison  with  the  country  generally,  and 
with  the  large  towns.  The  following  table  will  afford  th& 
means  of  comparison  for  the  year  1865 : —  . 


Digitized  by  Google 


OSFmcm  AND  fOFULAIlOM.  666 


AH  England 
Birnungham 


Liverpool 
Leeds  . 
Shflffleld  . 


...    52,250  ... 

468,914 

296,076 

...      1,258  ... 

9.188 

338.346 

...     7.861  ... 

11,172 

413.874 

...     4,629  ... 

34,2'»0« 

207,000 

612  ... 

7.044 

186)000 

54^ 

The  following  tables  show  the  proportion  of  offences  to- 
population  under  each  of  these  heads,  and  under  both  united 
for  the  years  1861  and  1865,  the  calculAtion  being  made>  in: 
each  instance,  on  the  census  of  Ibtil : — 


INDICTABLK  OFFKICCKS  BEFORTEIh 


1863^ 

1864.6. 

1  in 

1  in 

All  England 

394-96 

384-0 

Birmingham  . 

.  393*72 

285'88 

Manoheater  . 

61-08 

... 

46-04 

Liverpool 

.  102-6 

9608 

Leeds  . 

432-3 

•  a  * 

404-3 

Bheffiald  . 

.  446'86 

484-27 

fiUMMAKT  OnrBHCKB.— PsiaOIIS  PlOCBlABD  AOAIKXT* 

1864.6. 

1  in 

1  in 

All  England. 

45-5 

43.7 

Birmingham  . 

.  3516 

• 

82  22 

Mandfewtar  . 

29-87 

... 

80-28 

Liverpool  . 

.  1217 

... 

12-94 

Leeds    .  * 

..  83-88 

♦  •• 

29-38 

Sheffield  •  • 

.  88'6 

... 

84*1 

IlfDICTABU  AND  SlWHAlT  OnVXCm  t&l 

ax  V 

oonnn. 

m 

1868^ 

1864^. 

1  in 

1  in 

All  England 

AO  8 

mmm  - 

390 

Birmin(^lmm 

.  32-28 

2S-34 

Miiuchoiiter  . 

.       .  IB'85 

•  •  • 

lb-2G 

Liverpool  . 

.  10-88 

11-4 

Leeds 

^^iHi  1 

c  •  • 

sno 

Sheffield  . 

•  •• 

300 

It  will  be  noticed^  not  wiUiout  sntprise^  tliat  in  both  years, . 
in  regard  to  indictable  offences  (the  more  serions  kinds  of 


•  It  ia  only  fair  to  Liverpool  to  6Ry  that  more  than  half  ihls  uumlicr  caatfaitadof 
mnd  disorderly  oases,  duo  to  the  large  nombsr  of  ■ailorsirsqaentang  the  port. 


Digitized  by  Google 


•CBIM£  AND  OVIBGHOWDIHO. 


criine)>  Leecls  and  Sheffield  were  mach  better  iihaD  tlie  aTerage 

of  the  kingdom ;  while  Manchester  and  Liverpool  were  nuu  h 
worse.   In  1864  Birmingham  was  about  the  avera^;  in  1865 

it  was  decidedly  worse,  n^akinc^  both  classes  of  offences  together, 
the  large  towns  in  1 805  stood  in  the  following  order  of  merit 
Sheffield,  Birmingham,  Leeds,  ^lanchester,  and  Liverpool. 

Before  quitting  the  subject  of  crime,  a  note  may  be  made  in 
regard  to  prostitution.  The  e^^timated  number  of  prostitutes 
given  in  the  ''judicial  staldstioa^'  mast  be  tak»ii  with  samm 
leserve,  as  it  ia  th»  estimate  of  the  policej  and  indhidea  onlj 
notorious  prostitutes;  Imt  assami]^  il  to  be  oorreet,  Birmingham 
stands  remarkably  well.  The  proportion  of  prostitutes  (known 
to  the  police)  to  population  is  stated  as  follows  : — all  England, 
1  in  7G2 ;  London  (15  miles  round  Charing  Cross)  1  in  544; 
commercial  ports,  (Liverpool,  &c.,)  1  in  pleasure  towns, 

(Brighton,  &c.,)  1  in  2tH;  agritultural  towns  (Warwick, 
Ipswich,  &c.,)  1  in  809  ;  small  and  mixed  text  ile  manulacturing 
towns,  (Coventry,  Is'ottiugham,  Norwich,  ^c.,)  1  in  478 ; 
cotton  and  fimen  manufiBMstming  towns^  (ManeiieBter,  &c.,)  1  ia 
567;  seats  of  the  wooUen  and  worsted  manafiictarej  (Leeds, 
Huddersfield,  &o,,)  1  in  654;  seats  of  the  hardware  trades, 
(Birmingham,  Sheffield,  and  Wolverhampton,)  1  in  709.  In 
Birmingham  itself  the  proportion  is  returned  as  1  in  868 ;  or 
considerably  better  than  tlie  average  of  the  whole  kingdom. 
These  figures,  however,  it  must  lin  borne  in  niind,  in  all  cusch, 
apply  only  to  what  may  be  called  proibssional  prostitution  ;  and 
take  no  count  of  the  casual,  or  it  may  be,  habitual  prostitutes 
who  are  unknown  to  the  police. 

Grime  and  overcrowoing  always  go  together,  like  over- 
crowding and  disease.   One  cause  of  the  comparative  freedom 
of  Birmingham  from  crime,  especiallj  serious  crimOj  is  that— 
for  its  population — ^it  covers  more  ground  than  any  town  in 
the  kingdom.     Families  very  seldom  live  together:  almost 
each  family  has  its  own  house;  and  in  not  a  few  instances  the 
house  belongs  to  the  tenant.    The  calculation  is  ihat  families 
average  five  persons ;  and  ajs  a  rough  way  of  putting  it  this  mnv 
be  salely  accepted.    The  estimated  population  of  the  buruugh 
of  Birmingham,  in  the  middle  of  180(5,  (Registrar-General's 
Weekly  Returns)  was  about  334,000.   The  number  of  houses 
in  the  borough  at  the  same  period  was  close  upon  60,000, — 
the  Electoral  Statistics,  published  in  March,  return  nearly 
68,000  male  occupiers  at  £4  and  upwards. 

It  has  been  remarked  that  many  of  the  houses  are  tenanted 
by  their  owxxers.   The  provident  habits  of  hu^  saotioms  of 
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Bfirmingbam  workmen  sre  rtpry  renuirlcable.  They  earn  good 
wages,  and  hj  moderate  thrift  can  aflbrd  to  lay  sometliuig  by. 

That  they  do  so  is  abundantly  proved  by  the  large  deposits  in 
the  sayings  bmk  ;  by  the  existence  of  innmnerable  sick  and 

benefit  clubs,  in  connection  with  nnTnerons  churches  and 
chapels,  with  vnrions  *'  Orders/'  sucli  aa  Odd  Fellows  and 
Foresters,  and,  unfortiiuately,  in  connection  with  almost  every 
public  house.  As  a  rule,  the  genuine  Birmingham  artisan  hates 
and  dreads  the  ''parish."  A  less  gratifying  feature  is  the 
morease  of  loan  societies,  and  ihe  remarkable  prevalence  of 
pablic*honae  mon^  olaba,  ranging  from  a  gninea  np  to  £50, 
In  these  clnbs,  priority  <tf  drawing  is  bongnt  by  the  lughest 
bidder;  extravagant  prioes  are  given  for  this  priyilege^  atnd 
thas  extortionally  high  interest  is  paid  by  many  of  theborrowerSy 
to  say  nothing  of  the  drinking  habits  fostered  by  attendance  at 
the  public  honse  on  eh\h  Tn'trhts.  The  land  nnd  building 
societies,  v,hich  are  numerous,  arr»  mostly  frcf^  from  these 
ol))ccti()iis.  Full  mtbrmatiou  in  reterence  to  these  societies 
will  be  found  in  a  valuable  paper  read  to  the  British  Asyociation 
(Section  F)  by  Mr.  G.  J.  Johnson,  and  published  in  the 
"  Journal  of  the  Statistical  Society  of  London (vol.  xrviii., 
p.  507).  The  earliest  society  was  founded  in  1846.  Between 
that  date  and  1865,  the  number  of  members  was  25^058^  of 
whom  11,193  remained.  The  total  amount  of  snbscriptiotis 
received  was  £2^242^968,  and  £539^732  remained  doe  on  mort* 
gage,  almost  exclusively  of  house  property.  These  figures 
speak  volumes  for  the  thrift  of  tlie  artisan  class.  In  reference 
to  this  question  of  the  provident  habits  of  the  workmen,  and 
also  in  regai'd  to  their  social  habits,  modes  of  life,  wages,  and 
other  kindred  points,  the  reader  may  usefully  consult  iSargant 
on  *'  The  Economy  of  the  Labouring  Class''  (London  :  Simpkin 
and  Marshall),  a  valnable  work,  the  anthor  of  which  had 
pecaliar  opportunities  of  acquiring  fiill  and  exact  information. 

One  or  two  notes  must  bring  this  chapter  to  an  end.  Not- 
withstanding the  diversity  of  trades  in  Birmingham,  and  the 
skill  and  general  intelligence  of  the  workmen,  co-opemtion 
has  made  practically  no  progress  here.  Many  years  ago  a 
cou])le  of  Hour  and  bread  companies  (the  Old  and  New  Union 
Mills)  were  set  up  on  the  co-operative  principle;  but  the 
shares  are  now  held  only  by  the  middle  class.  A  few  retail 
stores  " — grocery  and  proWsions — have  since  been  estab. 
lished :  several  have  failed,  and  the  rest  are  in  a  languish- 
ing condition.  Co-operation  in  manu&ctnres  has  not  been 
attempted,  probably  because,  in  most  trades,  it  is  easy  for  the 
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woikman  to  start  on  his  own  acooant  as  a  ^'little  master. 
The  present  tendency  is,  however^  towards  larger  manufactories, 
and  tliisy  in  time^  wOl  doubtless  lead  to  co-operation. 

There  are  many  other  points  which  deserve  notice ;  bwt 
only  one  can  be  touched  upon — that  of  Strikes.  In  the 
Birmingham  tnides  pro])er  these  are  neither  frequent  nor 
diBastrous.  The  ^'umnakers  occasionally  suffer,  so  do  the  flint- 
glass  iii.ikers,  and  sometimes  there  are  strikes  in  one  or  other 
department  of  the  bra^s  trades.  The  various  branches  of  the 
bnildiug  trade  have  lately  been  mncb  distorbed  by  disputes  in 
regard  to  both  time  and  wages ;  and  the  brick^makers  appear 
to  M  in  a  chronic  state  of  disagreement  with  their  xnasters. 
None  of  these  partial  strikes,  however,  are  of  much  practicsd 
importance ;  the  trade  of  the  town  is  so  greatly  divided  that 
fiti'ikes  affect  only  a  small  portion  of  it.  With  the  exception 
of  the  brick-makers — pro])al)ly  the  lowest  and  least  instructed 
class — strikes  in  Birmingham  are  never  embittered  by  acts  of 
violence^  either  against  persons  or  property. 
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I  PROPOSK  to  <jrive  a  brief  arcouut  of  this  town,  from  tliP  point 
of  view  of  liOHlth  and  mortality.  Tn  spite  of  its  irregular  con- 
struction, .^moke-loaded  atmosphere,  ding-y-looking^  buildinjjf^, 
and  dense  population,  Birmingham  has  lor  several  years 
enjoyed  the  reputation  of  boing  one  of  the  healthiest  large 
towns  in  the  kingdom.  This  is  partly  founded  on  fact^  as  I 
shall  presently  show;  but  there  can  be  no  doabt  that  its  nearly 
complete  immunity  from  Cholera,  in  its  saccessiTe  epidemics, 
while  neighbouring  districts  suffered  so  severely  from  the 
disease,  has  been  the  main  cause  of  that  reputation.  Various 
explanations  have  been  tendered,  by  nKu*e  <>r  !e*^s  competent 
persons,  of  this  immunity,  for  which  an  explanation  is  the 
more  necessary  as  the  cognate  diseases,  Diarrheea,  Dysentery, 
&c.,  are  remarkablv  prevalent  in  the  Birmingham  Registration 
District.  It  is  reiiuuked  by  Mr.  W.  L.  Sargaut,*  'ail  tJit: 
deaths  from  cholera,  diarrhoea,  and  dysentery,  taken  together, 
are  throughout  the  country  fewer  than  one- twentieth  of  all 
deaths.  But  in  the  great  towns  they  are  far  more ;  being  in 
Liverpool,  Birmingham,  and  Leeds,  from  one-eleventh  to  one- 
twelfth  of  all  the  deaths  in  those  places  respectively.  They 
are  fewer  in  London  and  Wolverhampton,  and  in  Bristol  they 
are  as  ft^v  a«j  in  the  whole  country/'  During  the  second 
cliolern  epidemic,  of  1849 — 50,  while  there  were  but  a  few 
scattered  cases  of  genuine  cholera,  there  was  a  prevalence  of 
choleraic  diarrhoea  of  formidable  type,  which  severely  taxed  the 
resources  of  the  hospitals  and  parochial  medical  officers.  It  is 
hardly  necessary  to  direct  attention  to  the  grounds  adduced  for 
this  comparatiTe  protection  as  regards  past  cholera  e}>idemics. 
The  smallest  consideration  amply  demonstrates  their  insnf-. 


•  Vital  SiaiiMUciqf  liirmo'  J'  :  .>,  md  Sfcfn  othfr  harijf  Tvrn,.  1         I  am  imflflT  gTTWt  OWllg  ^ 

iiaob  to  UuA  ablfi  and  aocume  wriMr  for  some  statcmc&u  ia  Uiis  paper. 
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fioiency  to  account  for  it.  It  is  better  to  dtscass  the  utility  of 
preTe&tiVe  roeasares,  and  sanitary  iraprorement,  than  to  repose 
in  a  socarity  wkich  probably  another  epidemic  will  for  ever 

dissipate. 

One  of  Mr.  Sargent's  tables  gives  the  relative  prevalence 
of  those  intestinal  disorders  in  so  clear  a  manner  that  I  hare 
ajppended  that  part  of  it  showing  the  proporiion  of  deaths  from 
tneae  caases  to  deaths  from  all  causes  (1851 — dO),  in  EngUmd 
and  Wales  and  eight  large  towns. 
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Arguing  from  the  preTttlenee  of  other  epidemic  diseaixes  in 
Birmingham,  both  in  the  past  and  at  the  present,  W9  aiioald 

Ftill  loss  niiticipnte  its  coiitimiod  freedom  from  cholera.  On 
the  wcJ^t!  f  ti  si(le  of  tho  town,  there  is  a  field  still  known  as  the 
*'  plfiji^^uo  tield/^  bec  ause  of  the  number  of  persons  dead  of  the 
plag-iie  in  1()(35,  who  were  there  bnried  la  an  undistinivu  ishable 
mass.  Allusion  is  made  to  this  fact  iuthearticle  liirniiii^ham, 
in  the  ^  Encydoptedia  Britannica/'  After  making  allusion 
to  tbe  defeat  of  the  tiirmingham  men,  when  opposing  the 
Cavaliers  nnder  Prince  Rupert,  the  writer  goes  on  to  aay : — ''A 
more  serious  calamity^  however,  the  plagne,  desdlttted  ike 
town  in  lf)B5,  and  the  inhabitants  were  compel^d  to  bury 
their  dead  in  a  lonely  spot  railed  Ladywoorl,  in  the  Ootskirte 
of  the  town.  No  recor^ls  remam  to  show  the  number  of  vic- 
tims, the  entries  of  burials  in  the  Parochial  Registers  not 
exhibiting  any  increase  over  their  wdiuAvy  uiimbera.'-'  That 
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dreadful  scoarge  which  prevailed  throughoafc  every  part  of  the 
kingdom  in  the  earlier  years  of  the  reign  of  George  the  l^ird^ 
and  which  was  generally  known  under  the  name  of  malig- 
nant sore  throat/'  was  very  fatal  in  this  town^  and  Was  well 
described  by  a  physician  of  rare  genius^  then  practising  in 
Birmingham,  Dr.  Withering.  The  same  may  be  said  of 
epidemic  influenm,  and  srni-latina. 

Diirinj^  quite  recent  years,  an  olrl  ppst  hm  put  on  a  fresh 
virulence,  and  has  attracted  anew  a  jiortion  of  that  attention, 
to  which  it  W3M  so  well  entitled  previous  to  tlie  discovery  of 
vaccination.    Duiiug  the  years  1805,  smali-pox  was  so 

prevalenti  and  so  seyere  in  Birmingham^  that  great  alarm  was 
experienced  among  the  public — ^the  more  so,  as  no  efficient 
means  of  separating^  those  affected  from  the  general  sick 
population,  existed  then,  or  exist  now,  for  the  warning  was 
allowed  to  pass  by  unheeded. 

But  by  far  the  most  remarkable  and  formidable,  next  to 
cholera,  of  modern  epidemics,  thnt  of  diphtheria,  has  displayed 
itself  ill  lull  vigour  in  this  town.*  The  cases  reported  fr(»m 
Birmingham  were  among  the  first  which  occurred  iu  the  king- 
dom, and  up  to  the  present  time  the  malady  has  not  died  out, 
though  greatly  diminished  both  in  frequency  and  in  fatality. 
I  beUeve  the  earliest  public  notice  of  this  disease  was  con- 
tained in  an  article  in  the  Birmmgham  Journal  in  the  year 
1856,  wherein  the  public  were  warned  of  the  probable  approach 
of  what  was  then  often  referred  to  by  the  travelling  portion  of 
Englishmen  as  the  **  Boulogne  sore  throat.^' 

The  small  mortality  of  Birmingham,  as  compared  with 
certain  other  large  towns,  has  never  attracted  more  notiee 
than  during  several  weeks  of  this  year.  Happily,  the  publi- 
cation of  wet  kl}  abstracts  by  the  Kegistrar-General  enables 
us  now  to  gam  authentic  information  upon  the  point.  For 
the  last  week  in  June  and  the  two  first  in  July  the  official 
documents  dedaie  that  Birmingham  enjoyed  the  lowest  death- 
rate  of  the  ten  towns  compared.  I  give  the  exact  numbers 
for.  the  past  two  weeks,  to  enable  the  reader  to  form  an 
estimate  for  himself  concerning  a  matter  of  deep  interest. 
27th  week  of  the  year,  ending  July  7th.  Rate  of  mortality 
per  1000  :— Birmingham,  lO  O  ;  Hull,  18*3;  Bristol,  21-4; 
London;  22-0;  Neweastle,  22'(5 ;  Sheffield,  24*6;  Manchester, 
28-8  ;  Saliord,  80-0  ;  Leeds,  36-4  •  T.ivorpool,  87-6. 

28th  week  of  the  year,  endmg  J  uly  14th  : — Birmingham, 

*  For  fitii  iDformatimi  «n  thto  wH|«rt>  I  sete  ttw  mte  to  Br.  Wwdltw  QmaOMonfi^ 

work  on  DipbUiaria. 
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19'1;  Hnll,  22'8;  Salford,  23- 1 ;  Newcastle,  23-9;  Sheffi^d, 
25-6;  London,  26  2;  Bristol^  26*8;  Manchester,  81 '7;  Leeds, 
82*9;  Liverpool,  41-2. 

The  more  complete  tlie  comparison  of  Birmingham  with 
towns  of  equal  magnitude,  Ijondon  excluded,  the  more  secure 
seems  the  ground  for  congratulation.  In  Ins  Table  T.,  Mr. 
Sargant  gives  the  annual  deaih-rate  from  dili'erent  causes  to 
10,000  males  and  10,000  females  living,  from  18ol  to  180U,  in 
England  and  Wales  and  eight  large  towns.  I  subjoin  a  portion 
of  this  table,  showing  the  deaths  from  aU  causes  per  10,000. 


finglaad  and  W«1«b 

11            »«     •  • 

...  213 

Birmingham  ^i'ui  ihli)  . 

.    .    .  280 

*•             »t  * 

8hfliflioIdi  •   •  > 

...  296 

.    .    .  281 

...  267 

...  295 

Leeds  

...  297 

Here,  however,  must  terminate  our  satisfaction  witJi  the 
Birmingham  death-rate,  and  with  that  fair  iioaffo  of  the  fancy, 
the  salubrity  of  Bimingham.  It  would  be  snffidentlj  wonder- 
ful if  a  town  could  be,  in  any  intelb'gible  sense,  termed  healtb^^ 
when  the  density  of  the  population  is  such  that  there  were,  in 
1860,  5'01  persons  to  a  house,  and  100  persons  to  T25  acres, 
containing,  too,  a  population  which  was  iucreassing  from  1 851-60, 
at  the  rate  of  22*23  per  cent.,  while  the  pei  -centage  increase  of 
England  and  Wales,  during  the  same  period,  was  only  11*93. 
This  is  the  real  explanation  of  the  high  death-rate  of  Birming* 
ham,  whidi  can  never  be  abolished  by  the  most  careful  saaiitary 
arrangements.  Great  density  of  population  means  a  high 
death-rate,  and  will  probably  have  the  same  significance  to  tSie 
end  of  time.  The  centres  of  wealth  will  be  ever  the  contrea  of 
disease  and  death.  Doubtless  the  same  causes  which  increase 
the  mortality  of  men  in  London^  at  the  working  ages^  exist  in 
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Ilirmino^Tiam  to  a  somewhat  greater  dofjfrf^e.  They  are  .specified 
by  Dr.  F'arr*  as  follows: — The  dminago  of  thoir  dwellings, 
and  their  water  supply,  are  iu  many  districts  scanty  ;  habits  of 
ablution  are  not  cultivated,  and  their  skin  is  often  unclean. 
They  live  too  frequently  in  crowded  rooms,  from  which  fresher 
tar  than  they  breathe  is  exdaded.  It  is  the  same  in  the  work- 
shops, where  the  air  is  in  many  trades  loaded  with  dnst^  which 
induces  bronchitis.  Workshops  are  sometimes  ilUconsttucted 
for  the  supply  of  air  for  breathing,  and  the  men  themselves 
throw  obstacles  in  the  Way  of  ventilation.  Spirits  and  other 
stimulants  are  by  certain  numbers,  such  as  the  publicans, 
taken  to  a  fatal  excess.  Those  latter  causes,  to  some  extent, 
account  for  the  excess  in  the  mortality  of  men  over  the 
mortality  of  women.'*    Page  2  i. 

The  Death-rate  for  England  uud  Wales,  1851-60,  was  22*24 
per  1000;  for  Birmingham  parish,  26*51;  for  the  Borough, 
25*20,  The  male  death-rate  of  all  three  in  the  same  order  was, 
respectively,  23*05,  28*05,  26*41.  What  a  contrast  forms  the 
death-rate  of  Edgbaston — the  be'autii'ul  suburban  residence 
of  the  upper  classes,  so  thinly  covered  with  houses — with  the 
town  of  Birmingham,  14'90,  male  and  female  combined,  per 
1000!  Let  us  now  compare  Birming-hnm  with  nein;hbourinrr 
towns  and  rural  districts.  Dr.  Farr  tells  us  (pnofe  xxx)  "  tliat 
Worcestershire  is  healthy,  and  the  nioi  tality-ratc  was  for  Ten- 
bury  17,  Martley  18,  Perslicre  17,  Droitwich  1 8,  King's  Norton 
17;  the  rate  was  23  iu  Stourbridge,  and  23  in  Worcester,  where 
it  was  before  24.  The  fair  county  of  Warwick  had  two  districts 
in  which  the  mortality  was  18 ;  Meriden  and  Solihull.  The  rate 
was  23  in  Knneaton  (it  had  been  27),  25  in  FoleshiU,  25  in 
Coventry  (it  had  been  27),  and  27  in  the  Birmingham  district; 
in  Aston,  including  a  part  of  the  Borough,  it  was  21,  and  in 
King's  ^^orton  17.  Birmingham  is  on  one  of  the  healthiest 
sites  iu  the  kingdom,  and  is  rendered  insalubrious  by  bad 
local  arrangements." 

Among  these  bud  "  loral  arrangements,"  the  first  place 
must  undoubtedly  be  given  to  density  of  population.  It  ad- 
mits of  no  doubt  that  by  increased  accommodation,  both  as  to 
houses  and  means  of  locomotion,  this  evil  can  be  diminished 
to  a  very  much  greater  extent  than  many  persons  are,  at 
present,  prepared  to  Credit. 

The  actual  excess  of  the  death-rate  of  Birminghsm  Parish 
orer  that  of  England  and  Wales  is,  for  all  ages,  22  per  cent. 

*  Sopplcment  to  the  Twentj-tiftli  Aimiuil  Bqporlof  tbe  Kegi^utu-.UeiMNdar  Mrtks, 
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for  inalesj  taid  17  per  cent,  for  females.  Nearlj  everj  age 
shows  an  ezoeBSy  but  it  is  greatest  at  the  earliest  and  at  rae 
latest  periods  of  life,  another  proof  of  the  likeness  of  childhood 
and  old  age.  Thus,  under  five  years,  the  excess  iu  Binuiug-liam 
was  39  per  cent,  for  males,  41  per  cent,  for  females;  from 
seventy-five  to  eighty-five,  it  was  35  per  cent,  for  males,  and 
30  fOF females.  It  is  hardly  necessary  to  quote  the  staternont 
of  Dr.  Farr,  that  the  general  mortality,  without  distinction  of 
age,  is  to  a  considerable  extent  made  up  of  children's  deaths, 
and  that  its  variation  m  tlitferent  districts  depends  largely  upon 
this  element.  In  the  healthy  districts,  where  the  general 
mortality  was  at  the  rate  of  17'58  deaths  in  1,000  living,  5' 29 
of  the  said  deaths  were  of  children  under  five  years  of  age. 
In  thirty  large  town  districts  the  general  mortality  was  at  the 
rate  of  28*01  deaths  in  1,000  living;  and  13*34  of  the  deaths 
were  those  of  children  under  five  years  of  ago.  What  ]>osition 
does  Birnn'nt>clj!ini  hold  when  tested  Ijy  the  death-rate  of 
cliildreu  ?  ISiearly  the  same  liolds  good  here  as  when  1  con- 
sidered the  question  more  generally,  with  the  diil'erence,  that 
in  this  compurisou  Binuiugham  haa  somewhat  the  udvauiagu. 
If  compared  with  villages  and  thinly-populated  towns,  the 
death-rate  of  children  seems  terrihle  enough  in  the  Midland 
Metropolis,  but  not  so  fearful  when  placed  side  by  side  with 
some  of  the  London  districts  and  certain  large  towns. 

On  pag^  zi.  of  the  supplement  above  quoted  will  be  found 
tables  Fhowing  the  population  and  average  annual  rate  of 
mortality  per  cent,  of  children  under  5  years  of  age,  iu  the 
10  years  1851 — 60,  in  28  districts  where  the  mortality  of  boys 
at  that  ago  was  below  4  per  cent.  At  the  top  of  the  list  is 
Bellinghaia,  where,  iu  16(31,  there  were  living  420  males  aud 
398  females  under  5  years  of  age.  The  mortality  for  boys 
and  girls  under  that  age  was  only  2*593  per  cent,  for  the 
former  and  2*040  for  the  latter !  The  most  populous  of  these 
28  healthy  districts,  Karberth,  had  less  than  8,000  living  under 
5  years  of  age.  Here,  however,  the  mean  mortality  of  both 
sexes  under  that  age  was  3* 755. 

On  pages  xiv.  and  xv.  there  are  other  tables,  showing  the 
s:iiiie  facts  in  151  districts,  where  the  mortality  of  boys  under 
5  years  of  age  was  7  per  cent,  and  upwards.  Birmingham 
stands  withm  21  of  the  bottom  of  this  list.  Looking  at  the 
magnitude  of  the  town,  and  the  number  of  cities  of  far  inferior 
size  below  it,  when  this  important  test  of  salubrity  is  in 
Question,  lihe  citizen  of  Birmingham  ma^  feel  satisfied  with 
tilings  as  they  are.   But  the  really  eenous  matter  lor  oar 
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consideration  is,  not  that  there  are  a  few  towns  below  us,  but 
that  every  district  in  En^^l.ind  and  Wuh's,  save  21,  is  above  us. 
I  apjiend  the  per  centres  From  Birmingham  downwards  to  the 
bottom  of  the  b^t. 


Jirr  g>-nr$  uf  itgr. 

uoTB  sBxms — (mbxm). 

Binnitigliam  . 

St.  Saviour  . 

^  V'Dllf 

.  9-653 

St.  George,  Soathwark 

9-659 

.  9-756 

Brudf'ord  , 

.  9798 

Ashton-undor-Lyme  . 

9-842 

MerthyrTydwl  . 

9.985 

'B«fc  London 

,  10'14» 

Nottingham       .  • 

•  10-219 

Iice<l8  .... 

10277 

Wolverhampton 

.  10  480 

These  figUTea  teil  the  sod  stoiy  of  infant  mortality  in  lai^ 
towns,  and  show  how  mudi  the  probability  of  life  is  diminiBhed 

by  the  conditions  appertaining  to  existence  in  the  great  centres 
of  population.  The  hapless  infants  who  come  into  the  world 
amid  so  much  misery,  and  wlio,  after  a  brief  perir>d  passed, 
for  the  most  pnrt,  in  ])ain  and  disease,  finally  leave  it, — might 
say,  indeed,  in  the  nionrnful  words  of  Pascal — "  Nous  ue  vivons 
jamais,  mais  nous  esperous  de  vivre." 

The  amount  of  fever  prevalent  in  a  particular  locality 
usually  indicates,  with  much  accuracy,  the  hygienic  state  of 
that  looaliiy.  Unfbrtimately,  under  the  word  "  typhns  are 
oompnsed  varioQS  forms  of  fever  different  in  causation,  different 
in  nature,  and  of  very  different  mortality.  The  Registrar- 
General  is  not  responsible  for  this  confusion.  It  lies  at  the 
door  of  the  medical  profession,  among  the  members  of  which 
the  more  equal  diffusion  of  accurate  intbi-mation  upon  this 
point  is  to  be  desired.  It  is  a  matter  of  national  importance. 
In  his  table  npon  thennTiual  death-rate  from  different  causes  to 
10,OUO  males  and  lU,UU(  i  f-'niales  livinjLr,  from  1^51  to  18t50,  Mr. 
bargant  assigns  to  the  pan:^h  of  Biiiningiiam  a  dealh-rulo 
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from  typhus  rather  above  that  of  England  and  Wales,  X^ondoo. 
and  Bmtolj  bat  below  that  of  ShelBeld,  Wolveiiuunptoiij 
Leeds,  Liverpool,  and  Manchester. 

Dr.  Darwall*  remarked io  1828  that  fever  "is  rarely  met 

with."  He,  however,  expres<s1y  limits  his  remark  to  what  he 
terms  the  pormaiioiit  population."  ''In  addition  to  this, 
however/*  says  this  acLoiiiplished  physician,  "  there  is  a 
larpre  class  of  Irish,  who  am  said  to  be  seldom  less  than  5,000 
in  number,  but  who  tue  perpetually  changing.  It  is  with 
these  that  fever  mostly  prevails,  and  their  habits,  morals,  and 
condition  are  very  far  inferior  to  those  of  the  native  artisans. 
Few  of  tbem  are  employed  in  manufactories,  but  they  become 
masons'  labourers,  or  follow  whatever  other  casual  occupaticn 
they  can  obtain.  They  are  badly  clothed,  miserably  fed,  and 
miserably  lodged,  and  in  every  respect  exhibit  a  striking 
contrast  to  thi  ir  tnor*'  fortunate  neighbours." 

This  is  a  picture  eipially  true  to  life  in  18f>(>  as  in  1828. 
The  very  streets  named  by  Dr.  Darwall  a^  the  cliosen  scar  of 
the  Irishry,  in  1828,  are  still  their  favourite  quarter  aticr  iho 
lapse  of  nearly  forty  years.  From  the  description  given  of  the 
fever  which  prevailed  among  this  changing  populatiouj  it 
is  obvious  that  it  was  of  the  indigenous  English  type,  known 
now  as  "  typhoid  or  '*  enteric  fever "  to  the  scientific 
observer.  The  true  ty])bus,  the  Irish  fever,  |7<ir  cA-ceUenee,  the 
disease  of  camps,  gaols,  ships,  and  overcrowded  dwellings,  is 
very  rarely  seen  in  this  town,  even  among  the  Irish  immigrants. 
This  is  a  noteworthy  circumstant  e  which  is  not  apparent  in 
statistical  caih'efi,  but  is  very  well  known  to  the  physician* 
in  pi  aetice  in  the  borough. 

i  hero  in  another  disease  singularly  prevalent  in  Birming- 
ham about  which  no  information  can  be  obtained  from  the 
reports  of  the  Begistrar-General,  for  ^e  reason  that  it  is  veiy 
rarely  the  immediate  cause  of  death  ;  I  mean  tape-worm.  This 
disorder  is  so  common  that  it  affects  with  surprise  every  medical 
man  coming  to  tlio  town  as  a  stranger.  Some  idea  of  this 
fnet  ran  hv  obtained  from  the  records  of  the  Public  Charities. 
1"he  vtM-y  able  and  obiborate  report  f'"r  I  S()5  of  the  (lonoral 
Hospital  sliiiws  two  cases  of  "  ioenia  solium  "  among  the  in- 
patients, and  no  less  than  twenty -nine  among  the  out  patients. 
The  report  of  the  General  Dispensary  for  the  same  year  givea 


•  "  Miriliind  Y,  ciiicnl  IN]  <  rttr.  "  vol.  i  ji.  lift.  The  title  of  the  i  aj>er  is  *'  01>»prvaUnn» 
nn  Ihf  M<  '!'<-n'.  '!  «  j  .  liii)  li\  c!  J'-rr'M'.tl  tiTJi.  iind  tho  Hcnhh  of  tho  J»ihfi''iffiT\«>«  "  T>r. 
li.Truiiil  liirii  \  L.  n!i>  ,  hut  uot  l  (}V  t(  )..  i  ud  rIiuw u  exlraonliiini  v  j>i.«  i  j>  cf  ■  i)i.-('rv:u i..>ii  aud 
rare  rardicai  lear uing.   bi»  linKih  i^m  a  mriovm  kiM  (o  medical  acience,  and  to  iha  town  of 
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twenty-tiiTQe  eases  of  '^toeaia''  and  eleven  of  vermes  jf^ 
this  last,  incloding,  doubtless^  many  cases  of  the  fonner  para^ 
site.  Even  lihis  gives  an  imperfect  notion  of  the  large  aaumnt 
of  the  malady  in  the  town.  AlthoQgh  the  mode  in  which  this 
worm  gains  admission  into  the  hnman  body^  and  the  phases  of 
its  development  while  there  are  now  a  part  of  our  certain 
knowledge,  it  l>v  iio  moans  clear  wliy  the  citizens  of  Bir- 
mingham should  have  so  exceptional  a  prodivitj  to  be  infested 
by  it. 

All  interesting  question  now  arises.  Is  the  deatli-rate  of 
the  town  at  all  affected  by  the  occupations  of  its  inhabitants  ? 
Dr.  Headlam  Greenhow  showed  in  the  Bine  Book^  published 
in  1858,  that  there  was  an  ezoess  of  deaths  from  lung  disease, 
indading  phthisis,  among  males  as  compared  with  females. 
This  excess,  taking  the  last  disease  only,  amounts  to  no  less 
than  one-fourth.  Mr.  Sargant  argues  that,  as  there  is  a  still 
greater  excess  in  London  and  Bristol,  "  where  the  predominant 
ocfMi])  irions  are  altogether  different,"  it  is  probably  ow in to 
sunn  cause  connnon  to  ofreat  towns,  lliere  is  much  weight 
in  Mr.  JSurgaut's  argument  ;  and  the  siTi<>"lu  fact  that  in  The 
years  18t)0-()l  the  annual  mortality  per  eent.  of  all  nniles  aged 
15  years  and  upwards  in  England^  was  1*816,  while  that  of 
persons  engaged  in  the  iron,  copper,  tin,  and  lead  mann&ctnres 
was  only  1'220,  is  snfficient  to  inspire  doubts  as  to  the  special 
ttnhealthiness  of  the  hardware  trades.  This  last  striking 
circumstance  is,  however,  owing  to  the  diminished  ratio  of 
deaths  from  16  years  of  age  up  to  35  inclusive,  among  the 
metal-workers.  A  remarkable  change  takes  place  at  45^,  when 
a  peculiar  fatalitv  begins  ro  attend  these  men.  At  45,  55, 
and  65  the  mortality  of  males  in  England  was  1*767,  S'llO, 
and  6-625.  At  the  mmie  ages  the  mortality  of  males  among 
the  metal-workers  was  respectively  2  059,  4  009,  and  9*  151. 

A  more  complete  analysis  of  me  official  tables  forces  upon 
us  the  conviction  that  metal  occupations  must  be  ranked 
among  the  employments  that  tend,  in  the  long  run,  to  impair 
the  health  and  diininish  the  probability  of  life.  It  is  hardly 
necessary  to  show  that  grocers,  shdpkeepers,  labourers,  and 
carpenters  have  employments  less  conducive  to  disease  than 
metal-workers.  Comparison,  here,  too,  is  attended  with  the 
<lifTicnlty  that  many  of  these  ])ersons  gain  their  livelihood  in 
villuge.s  and  small  connti'y  towns.  On  the  other  hand,  wool, 
cotton,  flax,  and  silk  operatives  are  for  the  most  part  resident  iu 


\  *  SiqTplement  above  quoted,  pa^  M. 
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kr^c  towns^  and  exposed  to  oonditions  in  other  respecissimilae 
to  those  of  the  metal-workers.   As  the  question  is  one  vitally 

affecting  the  interests  of  this  town,  I  make  no  apology  for 
giving  a  portion  of  Dr.  Farr's  table  (xziii.)  of  the  mortality  of 

different  occupations,  for  the  purpose  of  showinp^  clearly  the 
relative  deafch-rjito  of  the  most  hoalthy  and  the  least  liealthy 
among  them.  Aiiiong  the  last,  however,  I  have  omitted  the 
butchers  and  innkeepers. 


Ajnnua,  Hoxtkuxi  m  Oimt.  in  zhb  Tsabs  1860.1861. 


Years 

of  W 

16 

Tears 
of  age, 

25 

Years 
of  age, 

85 

Ooonpsfeioiifl. 

Y'csars 
of  age, 
46 

Years 
of  age. 
66 

Y'ears 
of  age, 
65 

Years  of 
age, 
75 

•781 

•631 
•474 

•747 

•642 

•918 

•840 
•792 

•910 
•740  ] 

1*298 

•923 
•997 

1-203 

I- 125 

All  England .   .  . 
Gi-ocer8  .... 
Labourers    .    .  . 
Wool,  Cotton,  Flax, 
Mini  Mik  Manufac. 
Uetal  Maaafactarerb 

1-767 

1-280 
1-398 

1-S55 
2059 

3-110 

3053 

2-  617 

3-  690 
4*009 

6^ 

4-  334 

5-  949 

8706 
«*16l 

14*882 

1 1-687 
15-961 

20447 

82-286 

This  table  shows  that  if,  at  the  earlier  periods  of  life,  the 
metal  workers  are  actually  less  liable  to  death  than  the  general 
male  population,  and  much  less  liable  than  the  wool,  &o., 

operatives,  the  morbific  conditions  of  their  occupation  begin 
to  tnke  ettl'ct  at  a  later  epoch,  and  act  with  such  force  up  to 
old  age,  as  to  place  their  mortality  per  centage  far  above 
eveu  that  observed  in  the  wool  and  cotton  mills.  The  same 
fact  comes  out  from  another  .source.  Dr.  Farr  tells  us  that 
at  the  ages  45-55,  the  mortality  of  London  men  is  double  ihaL 
of  men  in  the  healthy  districts.  Now  at  those  two  ages  the 
per  centage  in  London  is  2-468  and  4*243.  In  Birmingham 
the  per  centage  at  the  same  ages  is  2*587  and  4*581. 

Leaving  Statistical  Tables,  and  appealing  to  the  evidence 
of  medical  observers,  there  is  a  complete  unanimity  of  opinion 
as  to  tho  injurious  effects  upon  thehealth  of  certain  trades  carried 
on  in  Jiiriiiin<rliHni.  In  his  able  article  on  the  diseases  of  artisans 
in  the  Cyclopaedia  of  Practical  Medicine,  Dr.  Darwall  says, 
justly,  '*  the  diseases  which  are  produced  by  the  mechajiical 
irritation  of  moleculae  or  hue  powders  are,  unl'ortunately, 
numerous.  The  artisans  who  suffer  from  this  cause  are  sawyers, 
millers,  starch  makers,  flax  dressers,  horn  and  pearl  makers  j 
needle,  edge-tool,  and  grun.barrel  grinders;  iron  and  brasa 
filers,  with  many  others.  That  some  owe  their  complaints, 
and  too  frequently  their  deaths,  to  their  employment.s,  there 
is  not  the  slightest  question;  and  of  these,  sawyers  and  millers, 
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iron  and  bmss  filers,  suffer  the  least.  Then  come  horn  and 
pearl-button  makers,  and  amoiijL^  tlie  grinders  it  will  be  diffi- 
cult to  say  wliicii  are  the  most  aitiicted.  They  are  universally 
short-lived."  There  is  a  certain  similarity  in  the  symptoms 
of  disorder,  as  affecting  the  respiratory  organs,  in  the  button 
makers  and  in  the  metal  filers  and  grinders  j  but  I  believe 
moBt  physicians  practising  in  the  town  will  yield  assent  to  Dr. 
Darwall's  opinion,  elsewhere  expressed,  that  a  considerable 
difference  exists  in  the  chance  of  recovery.  When  once  the 
gn'nrlcrs  are  attacked  with  their  characteristic  malady,  the 
})ro.j^reh5H  is  in  genei-n!  continnons,  or,  at  any  rate,  suspended 
only  for  .short  periods.  The  otlier  class  of  artisans  sometimes 
completely  recover,  and  the  piogress  downwards  to  the  grave 
is  neither  so  continuous  nor  so  rapid. 

Very  recently  a  valuable  contribotion  has  been  made  to 
the  Industrial  Pathology  of  Birmingham,  by  Dr.  Ghreenhow.* 
Several  years  ago  Mr.  Thackrah  observed  in  his  well-known 
essay  tlutt  "the  brass  melters  of  Birmingham  state  their 
liability  ako  to  an  intermittent  fever,  which  they  term  the 
brass  ague,"  and  some  French  authors  had  drawn  attention  to 
the  same  facts  ;  but  Dr.  Greenhow  has  accumulated  a  large 
amount  of  evidence  upon  the  point.  The  disorder  w}  if  h 
affects  the  brassfounders  is  .somewhat  unhappily  termed 
•'ague,''  &s  there  is  no  satisfactory  proof  of  periodicity.  It  is, 
however,  a  febrile  malady  attended  with  many  of  the  pheno- 
mena of  a  genuine  intermittent.  Dr.  Greenhow  states  that  in 
some  estabUsbments  "almost  every  caster  had  repeatedly 
suffered  from  it."  There  seems  no  reason  to  doubt  that  the 
zinc  employed  in  the  brass  alloy  is  the  real  cause  of  the 
disease.  ''The  men  themselves  attribute  it  to  inhaling  the 
fnmos  of  deflagrating  zinc,  or  spelter,  as  it  is  raoro  commonly 
called  in  the  casting- shops,  and  there  can  be  no  doubt,  from 
^he  facts  about  to  be  adduced  that  this  opinion  is  perfectly 
correct,  for,  on  the  one  hand,  iroufounders,  puddlers,  funiace- 
men,  and  several  other  operatives,  are  exposed  while  at  work 
to  conditions  exactly  similar  to  those  of  the  brassfounders, 
except  the  liability  to  inhale  fames  of  zinc,  and  yet  none  of 
these  suffer  from  symptoms  analogous  to  metal-ague;  and,  on 
the  other  hand,  brassfounders  suffer  from  this  peculiar  ailment 
in  almost  exact  proportion  to  their  liability  to  inhale  these 
fumes."  Page  9. 
Japanners,  lacquerers,  gilders,  people  who  employ  mercury. 


•  **0a  BrMsfoniuton'  Aga»»"  bjr  X.  HmdUun  Qreeahoir,  M.O.,  ISO. 
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lead,  or  arsenic  in  their  work,  glass-blowers,  and  enamellers, are 
also  liable  to  special  disiurbanoes  of  tboir  health*  Muck  has 
been  done  of  late  yearn  to  diminish  the  evils  attendant  upon 
all  the  trades  mentioned.  The  evil  habit  of  intemperance 
seems  to  rcMi dor  the  artisans  more  liable  to  be  affected  inja* 
liouslj  by  their  occupation  than  thej  would  otberwise  be. 
Many  ingenious  contrivances  harp  been  invented  to  obviate  tbe 
effects  of  tho  more  injtirions  employments.  The  shops  are 
larger,  and  bettor  vcutilaled.  C'leanliuess  is  indisputably 
more  attended  to  amnng  the  artisans  than  in  the  times  of  our 
forefathers,  and  tlicre  in  a  constantly  increasing  tendency  to 
shorten  the  time  passed  in  the  workshop.  On  the  whole,  I 
bolieve  th^t  most  observers  will  be  inclined  to  agree  with  Dr. 
Darwall,  that  numerous  as  are  the  evils  arising  from  occupa- 
tions^ whether  we  consider  their  causation  or  their  prevention^ 
more  depends  upon  the  individual  than  upon  the  employment. 

Howsoever  nnsiTitr,  the  di?:ease.s  and  nooidonts  occurring 
among  the  artisans  and  the  poor  are  well  attended  t«>  at  the 
numerous  medical  institutions.  These  are  maintained  partly 
by  annual  contributions,  partly  by  the  revenue  arising 
from  investments  of  legacies  and  donations.  One  of  the 
medical  charities,  the  General  Hospital,  the  oldest,  richest, 
and  most  important  in  the  town,  is  not  merely  known  throngh- 
oot  district  for  its  valuable  services  to  the  eom* 

muuity,  but  has  a  renown  almost  world-wido  in  connection 
with  the  Triennial  Musical  Festivals,  which  have  been  kept  up 
for  more  than  half  a  century  with  rare  spirit,  and  with 
grent  advantau;e  to  tlie  funds  of"  the  nohle  charity  for  whose 
benetit  they  were  set  on  foot.  The  other  Hospital  in  the  town, 
for  general  medical  cases,  has  been  founded  in  our  own  nme, 
and  is  well  situated  near  the  Lidgbastou  suburb,  on  tho  we*t 
side  of  Birmingham.  Thongh  smaller  than  the  one  first  men- 
tioned, it  has  conferred  solid  benefits  on  the  people.  Tke 
Twenty-fifth  Annual  Report  for 1864-5  opens  with  the  statement 
that  the  "  Medical  Committee  congratulate  the  Governors  on 
the  continued  salubrity  of  the  Hospital,  pyocmia  and  ery^t]  <  1  ,s 
being  almost  nnknown  in  its  wards/*  A  well-informed  puUhc 
would  se(\,  in  this  remarkable  .statenieut,  the  most  substantial 
ground  for  conLrratulation  that  could  be  imagined. 

The  General  Dispensary  is  exclusively  for  home  and  out- 
patients. The  scale  is  almost  trilling  compared  with  the 
g^reat  dispensaries  of  Liverpool.  This  is  to  be  accounted 
for  by  the  circumstance,  that  the  two  hospitals  above-men- 
tiondd  have  ont-patient  departments  of  huge  dim^ssicms. 


Digitized  by  Google 


CUARITAB]«S  fHOVmoUA  fQ&  8iC£2ffi88.  701 

while  this  division  scarcely  oxisU  in  tho  three  Liverpool 
hospitals.  During  the  last  few  years,  another  Hojjpital  has 
heea  ofMned,  generali  so  far  as  it  embrsees  all  diseases,  with 
the  ezceptioii  of  smalUpo^ ;  special,  so  far  as  it  is  restricted 
to  childron  up  to  the  age  of  tea.  For  tho  purpose  of  giving 
an  acoarate  idea  of  the  real  work  done  by  these  four,  more  or 
lcs»,  geaeial  inatitutions^  I  give  extracts  from  ihe  last  reports 
of  all  :^ 

General  HoBpital      .      .      .      2,0&1        .  18,67^ 

Queen's  Hospital       .       .       »        1,151  ,  12,()36 

Children  M  Hu«t>it.il  .       .  612  .  9,184 

General  Dispenstirj         .       .  .  6»269 

These  figures  demonstrate  the  ample  provision  made  hj 
charitj  for  the  sick  and  hart  in  this  busy  town,  'i'hey  do  not, 
however,  comprise  the  whole  of  that  provision.    For  many 

reasons,  not  neces<^ary  here  to  detail,  large  divisions  of  medical 
labour  have  fallen  to  the  lot  of  in.stitiitions  having  special 
objectij  ill  view.  'J'his  feature  of  muderu  civilisation  has  been 
productive  of  much  good  in  many  ways  ;  and  if  sometimes 
the  evils  incidental  to  the  splitting-up  of  General  Hospitals 
into  fractions  of  Hospitals  have  obtraded  themselves  rather 
painfully  upon  the  public  mind>  the  fault  is  perhaps  more  owing 
to  the  imperfections  of  officials  than  to  the  inherent  errors  of 
the  system.  Birmingham  possesses  a  luAAv  Kye  Hospital, 
one  of  the  largest  and  best  managed  in  the  kingdom,  by  means, 
of  which  a  very  important  school  of  opnthalmic  eurgerj'  has  been 
established.  Tho  Orthopoedic  Hospital,  founded  still  earlier, 
deals  with  deformities,  and  enables  the  poor  to  obtain  costly 
apparatus,  which  otherwise  would  be  denied  to  their  slender 
resources.  The  Lying-in-ilospital,  the  Ear  Inlirmury,  the  Eyo 
and  Ear  Hospital,  of  recent  formation,  all  contribute  their 
share  to  the  relief  of  suffering,  and  tend,  like  those  previously 
mentioned,  to  draw  the  special  attention  of  a  few  professional 
loen  to  certain  departments  of  disease. 

There  is,  however,  still  another  Hospital  in  the  outskirts  of 
the  Borough,  not  supported  by  the  vohintaiyand  very  unequal 
contributions  of  the  rich,  but  by  the  money  derived  from  the 
oompiilsorv  rating  of  almost  the  whole  community.  This 
Hospital  is  an  integral  part  of  the  Workhouse,  as  tho  last 
shelter  of  the  poor  is  grotesquely  teinied  in  KiiL'^lnnd.  It  is 
deemed  right  by  the  authoritit:s  that  this  vast  iutimiury  should 
be  under  the  charge  of  one  medical  officer,  and  there  is  no 
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provision  whatever,  even  for  consultations,  each  one  of  which 
demands  a  special  order.  The  medical  attendance  on  the  sick 
poor  has  of  lato  engaged  much  attention,  both  in  professional 
and  general  joixmats^  and  a  promise  of  amendment  has  been 
made  by  the  leaders  of  both  the  great  parties  which  in  saccea- 
sion  govern  the  State.  It  is  qaite  certain  that  nothing  but 
the  existence  of  numerous  formal  documents,  of  indisputable 
genninonpss,  will  induce  onr  descendants  to  believe  that  in  the 
middle  of  the  nineteenth  century,  wlien  the  "enthusiasm  of 
humanity  "  had  uppuared  to  be  at  its  culminating  point,  a  rich 
and  progressive  town  like  Birniiugham  permitted  an  infirmary 
containing  599  bods  to  be  officered  by  one  medical  man.  By 
way  of  supplying  precise  data  for  the  searcher  into  the  fhcts  of 
sooal  and  economic  history,  I  here  give  the  exact  nnmber  of 
beds  and  their  allocation : — 

Btda, 

GonorfU  Infirnuuy     ........  140 

Childrea'a  26 

liook  Hoepitftl  fiw  fin&alw  81 

Ditto,  for  males  81 

Ljing-in  departmeut  under  the  managemeut  of  midmfii  .  88 

lutrm  and  bedridden  18L 

Lnnatic  dopartniuut  128 

Chronic  ulcerated  legs  flS 

Consomptioo  wwtdt  .      ,  18 

ToUX  599 

It  will  of  course  be  noted  that  these  beds  are  exclusive  of 
the  n-f  neral  department,  ^he  total  amount  of  the  Workhouse 
accuraniodation,  exclusive  of  vagrant  wards,  was  settled  l)y  the 
Poor- Law  Board  in  1865,  at  \,\)7'4  beds.  The  su  k  paupers, 
external  to  the  Workhouse,  are  under  the  care  of  six  district 
medical  officers.  The  nmnber  of  these  varies  much,  not 
merely  with  the  amonnt  of  sickness  prevailing,  bat  with  the 
state  of  trade.  During  the  week  ending  the  21st  of  July, 
1866,  there  were  in  the  ont-door  pauper  department  230  took 
persons,  and  29  of  these  were  suffering  from  diarrhcea. 

Nearly  side  by  side  with  the  Birmingham  Workhouse, 
Rtaiid  the  ^reat  piles  of  buildings  devoted  to  the  detention  of 
the  borough  prisoners,  and  the  care  of  the  lunatics.  The 
conjunction  is  ominous,  and  tells  truly  the  downward  steps,  so 
closely  related,  of  poverty,  crime,  and  madness.  The  trades 
of  Birmingham  are  more  nnmerons  than  in  any  single  com- 
munity in  the  history  of  the  world.  Prosperity,  nearly 
uniform,  has,  for  many  a  year,  enriched  her  capitalists,  and  is 
ever  adding  new  ornament  to  her  streets.   Benevolence  is  no 
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longer  simply  a  doctrine  to  be  applauded,  but  a  fact  of  daily 
application.  How  happens  it  that,  in  spite  of  all  this,  the 
Gaol^  the  Lunatic  Asylum,  and  the  Workhouse,  are  filled  to 
repletion,  and  demand  enlnivj'ement  ?  There  are  two  answers 
to  this  qnostion — the  defective  education,  and  the  intemperate 
habits  of  the  English  people.  Dr.  Darwall  earnestly  pointed 
out,  nearly  f(irty  years  ago,  that  intemperance  was  the  bane  of 
the  Biniiingiiaiii  artisan,  and  the  main  cause  of  all  his  woes. 
I  emphatically  repeat  this  statement.  I  belieye  it  to  be  an 
error  to  say  that  dmnkenness  is  diminished.  Police  regula- 
tions are  more  effective ;  and,  therefore^  the  evil,  in  a  noisy 
form^  is  less  obtruded  by  day  and  by  night.  But  I  appeal  to 
the  returns  of  the  Inland  Revenue,  the  astonishing  multiphca* 
tion  of  drinking-houses,  with  their  infinite  variety  of  modern 
fascinations,  to  the  daily  observation  of  employers  of  labour, 
above  all  to  the  experience  of  the  incdieal  men  in  the  town, 
whether  there  is  any  substantial  basis  tur  the  affirmation  that 
the  monster  vice  of  excessive  dunking  is  lessening  ? 

I  can,  however,  discover  some  excuse  for  the  rush  of  the 
labour  classes  to  the  gin  shop  in  their  ignorance,  their  total 
voidnesB  of  soul,  which  seems  to  ask  for  the  easy  stimulus  of 
alcohol.  A  grave  responsibility  here  lies  with  the  benevolent 
rich  citizens  of  the  Borough,  and  with  the  Legislature.  The 
last  will  wait  in  vain  for  the  assistance  of  fanatics,  who  have 
not  themselves  sufficient  ciiltiire  to  comprehend  tlie  want. 
The  lirst  have  hitherto  forgotten,  in  their  boundless  eharity, 
that  the  foremost,  as  it  was  the  last,  of  Chrij^tian  precepts  is 
to  "teach."  If  ever  the  duty  of  educating  our  neighbour  is 
performed  with  the  same  devotion  as  the  duty  of  loving  in  in 
has  hitherto  been  carried  out  in  this  country,  the  future 
historiazL  the  '*  medical  aspects of  Birmingham  will  have 
to  reoomut  many  changes. 
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BlR3iiNr.ir\¥,  wln'f  h  (loos  SO  mnch  for  us  in  life  does  not  desert 
us  in  deatli.  It  iiaiin^s  the  hell-  r  und  the  coral  on  which  we 
cut  our  milk  teeth,  it  furnishes  us  with  the  mystic  circle  of  the 
wedding-rinff,  aud  when  we  have  shuffled  off  this  luortal 
coil"  it  will  decorate  our  last  cradle  of  elm  or  tnaho^any. 
''Man/'  aays  Sir  Thomas  Browne,  ''is  ft  noble  Bnimal; 
iplendid  in  ashes,  and  pompous  in  the  grave.*'  1%e  most 
economical  of  companies  in  the  black  basiness,"  whose 
advertisemento  appear  immediately  afber  the  aDnouncement^ 
of  deaths  in  our  newspapers,  find  it  necessary  to  nail  A  groans- 
worth  of  pathetic  ^h-Hu-finery  oren  on  n  pauper's  coffin . 

The  cofHn-furnilure  inauufacrure,  orinfiiially  a  fjoncion  trade, 
seems  to  have  beeu  introduced  into  Birminghani  about  1760, 
and,  as  has  before  been  remarked,  not  iniprobubiy  gav6  rise  to 
the  stamped  brassfoundry  trade,  the  manipulatory  processes 
in  the  production  of  coffin-furniture  in  thin  rolled  leiMi,  block- 
tin,  or  Britannia  metal,  snggestiug  the  employment  of  similar 
methods  in  the  treatment  of  bra^s. 

Among  the  earliest  known  manufacturers  of  coffin*  furniture 
in  Birmingham,  was  one  Mole,  a  clever  workman,  ambitious, 
like  many  another  clever  workman  before  and  smce,  of 
becominfr  a  master.  Hnvinpf  determined,  if  pu.sa.ible,  to  intro- 
duce Birmingham  goods  into  the  London  market,  he  borrowed 
a  sum  of  money  from  a  Mr.  Webster,  got  up  his  patterns, 
started  for  London,  and  made  his  first  call  on  the  Messrs. 
Wagstaffe,  then  a  celebrated  town  firm  engaged  in  the  trade. 
A  strong  prejudice  existed  in  the  mind  of  the  London  under- 
taker of  the  period  against  any  article  not  "  town-made,"  and 
the  Messrs.  Wagstaife  at  first  declined  even  to  look  at  the 
"  Brummagem  "  patterns.  In  the  course  of  conversation,  how- 
ever^ in  which  the  Londoner  aiW  expatiating  on  the  immea* 
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sarable  superiority  of  mstropolitan  prodactions  ovBr  those  of 
the  hardware  village^  advised  the  adventarons  coffia-decoraU>r 
to  stay  at  home  and  eschew  entering  on  a  hopeless  compe- 
tition. Mole  contrived  to  impress  his  adviser  with  the  fact 
that  he  was  no  fool,  and  at  last  extorted  a  promise  that  the 
Lnndon  gentlemen  would  examine  the  patterns  if  Mole  would 
lift  the  box  nnd  the  porter  who  carried  it.  Afc^Tf*  hnd  not 
only  a  shrewd  eye  for  business,  but  a  strong;  arm  tor  work. 
He  placed  the  porter  on  the  pattern-chest,  and  lifted  both 
together  on  to  the  counter.  The  patterns  were  examined, 
and  henceforth  the  Birmingham  goods  had  a  tooting  in  the 
London  market.  Poor  Hole,  however,  did  not  reap  the  harvest 
he  had  sown.  Orders  poured  in  upon  him  so  fast,  that  Webster, 
foreseeing  a  splendid  trade,  put  the  screw  on  his  debtor  and 
made  him  bankrupt,  thus  securing  the  business  for  himself. 
Mole  relapsed  into  the  position  of  a  workman,  and  died  in  the. 
service  of  Mr.  Thomas  Horne,  sen.,*  from  whose  lips  the 
writer  received  the  narrative. 

As  lite  preeetle.s  death,  an  increasing"  population  inrreases 
the  demand  tor  coilin-t'uriiiture.  Mnmit'acturers  n^id  wuikmen 
are  multiplied,  and  the  cost  of  production  is  dimuushed.  It 
is  strange  to  observe  tho  influence  of  taste  and  fashion,  and 
even  of  nationality,  in  the  character  of  mortuavy  omamenfa* 
tion.  The  metropolitan  undertaker  rejects  convex  or  raised 
coffin  breast-plates.  He  patronises  not  "  improved'^  designs. 
He  hates  plates  to  handles,  and  ignores  screws  wherewith  to 
fasten  them  so  long  as  a  nail  is  to  be  liad.  He  abhors  lace. 
He  demands  that  liis  plates  shall  be  of  white  metal.  He  paints 
not  the  name  of  the  occupant  on  tho  coffin,  as  do  our  unen- 
lightened provincial  artists,  but  pricks  it  on  with  a  punch  in  a 
series  of  dots  on  the  plate,  which  he  then  smear.s  over  with 
black  varnish.  On  the  other  hand  the  Celtic  taste,  of  the 
green  Isle  of  the  West  afiects  gilded  ornament  for  the  fhneral 
chest  round  which  the  wake  is  held  and  the  ''keen''  chanted. 
The  Oael  and  Soot  and  half-Cymri  of  the  West  of  England 
also  participate  in  the  desire  for  gilt,  although  the  pure  Oymri 
of  Wales  prefers  the  magpie  mixture  of  black  and  white.  It 
is  only  the  melancholy  Anglo-Saxon  who  chooses  the-  sadnees 
of  unmitigated  black. 

The  prices  of  coffin-furniture  vai*y  even  more  widely  than 


*  The  writer  Uikm  this  opportunity  of  •eknowMflng  Che  mmlitnrm  be  kaa  reMArtd 

from  this  g^entlemao  iD  reference  to  severftl  jiariiculars  connected  with  tho  brastt  trade, 
Tn*>nti'mprl  in  A  prevj^inw  report.   Mr  Home  wiuj  one  of  our  most  intcUii!:«naft  luid  enter> 

ImI-;       ;aunulact(irL't>   '  r.    vLose  intfouuuv  u'l'l  tii.-vlo  tlic  wri'ut  iiiii  T'a  i  tui'iii  which  h$M 

mXeii  p.ac«  in  the  onuABiciiijitiaa  of  atftmped  bra^sioimdry  u  in  &  great  u^ore  due. 
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the  fashions.  The  paupor  reposes  in  a  coffin  the  mountinirs  of 
which  cost  little  more  than  4</.  a  sot.  The  well-to-do  citizen 
demands  adornTncnt>s  to  the  value  of  S.'f.  or  10«.,  while  your 
landed  gentkufiHii  or  ckurch-diirint?fry  oirries  mountings  with 
him  to  his  bnck-grave  or  famiK -vault,  to  the  value  of  £5  or 
Lij  sterling".  Very  marvellous  are  tho  designs  of  these  adorn- 
ments— these  cherub-heads,  bodiless  but  winged,  though  giul- 
lotined,  still  smiling  and  pufiy-cheeked^ — ^thia  tall  damsel, 
trumpet  in  band,  about  to  annoance  the  crack  of  doom 
tkereon, — this  disconsolate,  bat  no  less  classical  matron, 
embracing  the  urn  over  which  the  cypress,  if  indeed  it  be  not  a 
weeping  willow,  is  drooping  so  impossibly, — these  terrible 
pagan  inverted  torrhe;^,  symbolic  of  a  fire  ihnt  is  quenched 
and  of  nought  beyond,  if  it  be  not  of  a  fire  unquenchable, — 
these  serpents  of  eternity  diligently  engaged  fur  ever  in  the 
mastication  of  their  own  iudigesiiblu  tails, — these  amorphous 
things  that  stand  for  the  "  restful  poppy,"  or  flowers  emblem- 
atic of  the  frailty  of  life.  Who  shall  tell  how  architecture — 
classical,  gothic,  and  barbaric — ^has  been  ransacked  to  furnish 
the  ornamentation  of  coffin  breast,  foot,  and  handle-plates  ? 
what  heterogeneous  hash  of  design  has  helped  to  disfigure  the 
metallic  lace  !  Beautiful,  sacred,  and  solemn,  should  he  even 
the  meanest  of  t1if  »se  last  offices  we  render  to  those  we  hare 
loved  in  life,  burely  there  is  no  intrinsic  necessity  in  this 
miserable  desecrntion- — no  valid  reasun  why  our  coffin-mount- 
ings should  not  bear  a  Chriistian  and  appropriate  symbolism- 
why  the  infant  span-long,  youth  merging  into  manhood  or 
womanhood,  middle  age  and  venerable  eld,  should  not  be 
meetly  typified  in  some  simple  touching  emblem.  A  little 
care,  a  little  thought,  a  little  skill,  is  all  that  is  reipiired  to 
convert  these  things  with  shapeless  sculpture  decked"  from 
a  mere  mockery  into  fitting  and  significant  symbolism .  To  sink 
a  die  good  in  design  costs  but  little,  if  any  more,  than  a  bad  on©  ; 
and  once  sunk,  the  cost  of  the  article  produced  from  it  is  the 
game.    But  tho  undertaker  is  like  the  clown  in  Hamlet ;  he 

has  no  feeling  of  his  business."  He  has  to  "  perform  the 
funeral,"  and  he  "  performs"  it,  generally  speaking,  in  a 

highly -respeotabW  fashion. 
With  regard  to  material  and  manufacturing  processes,  the 
ordinary  metal  employed  for  coffin-breastplates  is  tinned  iron. 
"VVlien  gilt  or  silvered,  the  tin  is  coated  with  size,  on  which 
the  Dutch  metal  is  laid,  and  lacquered  or  varnished  over.  It 
is  then  ready  to  receive  tho  orn'imentation  which  is  produced 
by  a  steel  or  cast-iron  die.    The  impression  is  given  by  meaoa 
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of  a  Uffgo  BOrew  press,  the  die  being  held  in  the  bed'*  hj 
foar  large  screws,  and  the  "force"  being  fitted  into  the  screw. 
Motion  if?  comraiinicated  to  tlio  screw  by  turninfy  a  Irirg'p  rast- 
iron  horizontally-fixed  wheel,  M1ie  .screw  with  the  die  attached 
descends,  and  imparts  to  tlie  sheet  of  metal  a  copy  of  the  die  ; 
the  number  of  blows  required  to  *'  bring  up"  the  pattern  rarely 
exceeding  four.  Cofiin  handle-plates  and  other  ornaments  are 
^milarly  produced.  The  white  ooffin-laoe  is  made  from  tinned 
metal ;  the  blacky  from  yery  thin  rolled*out  lead.  At  one  period, 
all  white  laoe  was  produced  from  Britannia  metal  or  block-tin ; 
bat  in  1804,  one  Thomas  Dobbs,  "  a  fellow  of  infinite  jest," 
and  of  "  most  excellent  fancy,"  who  did  "  the  comic  business" 
on  the  boards  of  the  Birmingham  Theatre  Royal,  invented  his 
All>i'^n  metal."  This  *'  metal,  akin  in  construction  to  silver 
]  l  iied  on  copper,  consists  of  tin  laid  on  lead,  the  two  metals 
being  made  to  cohere  by  passing  them  through  rolls.  This 
invention  has  recently  ailorded  fertile  ground  for  litigation  in 
the  celebrated  Betts'  Metallic  Capsule"  case.  Among  other 
nsea  to  which  Dobbs  considered  his  patent  metal  applicable,  he 
mentioned  the  manufacture  of  coffinofumitnre,  for  which  it  is 
still  universally  employed.* 

Coffin  fnrnitore  mannfiu;turers  are  economical  of  dies.  For 
lace,  dies  are  sunk  on  square  steel  or  iron  covered  with  steel, 
each  die  being  about  sixteen  inches  long,  by  two-and-a-half  or 
three  inches  wide.  The  Albion  motal,  after  having  been  rolled 
Very  thin,  is  laid  on  the  die  and  driven  in  by  tiie  "  force,''  the 
surplus  metal  being  trimmed  oil  with  a  knife  before  the  la<*e 
leaves  the  die.  "  Cutting  out,"  or  press-tools,  are  only 
exceptionally  nsed  for  getting  rid  of  the  surplus  metal.  In 
the  case  of  the  coffin- plates,  &c.,  this  is  effected  by  cutting 
it  away  with  dusels.  Ordinary  coffin-handles  are  au  formed 
of  cast-iron  ;  and  a  single  house  engaged  in  the  trade  consumes, 
in  this  branch  of  the  manufacture  ^one,  forty  tons  of  iron  per 
annum. 

The  usual  styh^^^  nro  black,  or  white  on  black,  the  slides,  &c., 
being  left  white  on  a  black  ground,  or  vice  versa.  The 
bright  varnishing  black  at  one  time  formed  the  only  usual 
mode  of  finish,  but  a  dead  black,  picked  out  with  bright,  is 
now  a  favourite  style.  Dutch  metal,  of  white  or  golden  hue, 
has  lately  been  greatly  reduced  in  price,  in  consequence  of 
being  admitted  nearly  duty  free.  A  packet  whidi  once  cost 
12«.  6d,  can  now  be  had  for  less  than  half  the  money,  each 
packet  containing  2,800  leaves. 

«  nunnM  Dobbe  was  also  the  inventor  of  one  of  the  earliest  reai^ing  uiaclibiea. 

U  2 
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The  blackini^^  lued  is  Pontypool  varoish  for  tlie  bright 
portions,  the  dead  beiinjf  a  vegetable  bLick  p^roimd  with  turpen- 
tine anil  n  "  dWor.**  Tho  ja]rinning  is  done  entirely  l)y  women, 
and  the  varnish  is  dried  in  a  japmner's  stove.  Exiernul  cothn- 
nails  are  made  of  cast-iron  bv  cast-nail  manufacturers,  tlie 
small  pins  with  which  the  lace  is  attached  being  cut  in  the 
same  manner  as  ordinaty  cut-nails. 

More  expensive  yarieties  of  mounting  are  made  of  Britannia 
metal  or  braes,  occasionally  electro-plated  or  gilt.  In  these 
the  plates  are  cut  out  of  sheet  or  Britannia  metal,  or  sheet 
brass  hammered,  the  handles  beinj^  also  of  brass.  Occasionally 
a  set  of  coffin-furnitnro  is  executed  in  bright  brass,  in  the 
mediaeval  style,  with  the  shield  emblazoned,  Szc,  at  a  cost  of 
from  £20  to  £25.  This,  however,  is  quite  an  exce]itii)iinl  case, 
the  friends  even  of  lords  temporal  and  spiritual  rarely  carmg 
to  incur  the  additional  expense. 

It  is  said  that  as  mucK  as  from  60  to  80  tons  of  block  tin 
are  consumed  annually  in  Birmingham  in  the  manufacture  of 
coffin-lace. 

The  number  of  workpeople  employed  in  the  manufacture 
has  not  been  accurately  ascertained,  but  it  is  stated,  on  good 
authority,  to  be  about  l  ^O.  The  number  of  manufacturers  is 
twelve.  Girl?  are  enij)loyed,  who  make  from  o.-?.  to  5*. 
per  week.  Women,  as  bhickers,  uiak(^  from  iU.s.  to  12«., 
payment  being  made  by  the  piece.  The  men,  who  also  all 
work  by  the  piece,  make  from  1 8.s.  to  20j<.  ;  superior  workmen 
(who  cot  away  the  surplus  metal,  &c.)j  from  20ff.  to  25«.  or 
30«. ;  boys,    up  "  in  the  trade,  from  5«.  to  7«.  per  week. 

Coffin -furniture  discount'^  has  passed  into  a  proverb. 
While  the  old  gross  prices  per  set  have  remained  unchanged 
on  the  manufacturer's  list,  com])etition  has  advanced  the  dis- 
enunt'i  tn  such  nn  extent  that  the  net  cost  prenerally  represents 
considorahlv  less  than  a-tliird  of  the  nominal  charirr*.  Far  be 
it  from  us,  however,  to  reveal  the  mysteries  of  the  trade. 
The  large  consumer  is  entitled  to  stand  on  a  better  footing 
than  the  retailer,  and  the  retailer  than  the  public. 

The  coffin-famitnre  manufacture  stands  last  in  oar  series 
of  reports  on  the  industries  of  Birmingham  and  the  Hardware 
district,  and  thus  not  inappropriately  ushers  in 

THB  END. 
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Argand  Lamps,   

Aria's  Gazette   

i.vi.,  :^3.3 

Metal   

...  65Q 

...  329 

Bcntloy  

...  ii 

Arms  made  in  Birmingham 

...  412 

Berlin  Black  

...  68Q 

Varieties  of  

...  421 

Bessemer's  Process 

70,  64Q 

Introduced  since  1820... 

..  422 

Betta'  Metal  

623,  707 

Weight  of   

...  425 

BUston  

10,  m 
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Auiiijuity  of. 
Smull  Arms  Manufuctoiy 

Gun-tratle   

Goldsmiths   

Ansay  Potition   

Halfpence   

Tokens   

Papier  Muclte 
Hollow-ware ... 
Kolling-stock 

Houses  

Uealih  of 
Crime  in 

Sociiil  A.spect  of  . 
Mortality  in  ... 
Trades  in 
Early  History 
Freedom  of  Trade 
Habits  of  People  . 

Bit.s   

BUick  Country 

Black  HoUow-ware 

Black  Sliells  

Blast -Fumacojj 

Bleaching  Powder 

Blucstone   
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226.  *c. 


2: 

...  5112 

...  fina 

...  &53 
55i. 

...  &Ii 

...  612 

...  em 

...  fiSfi 

...  C22 
683.  Ac. 

...  fiiiS 

...  fi22 

...  222 

...  2111 

...  211 

  223 

73.  1 20. 130.  4m 

  25 

  liil 

  AID 

  m 

 Ifi2 

  55 


Block  Paper  for  Papier  Muche  574.  Ac. 
BlcKk-tin,  639^  for  Coffin-famitui-e  70S 

Bloxwicli   

Bine  Flats   

Bohemian  Glass   

Boilers,  Jiteam  Enjpno... 

Balltxtn  Boiler 

Boiler  Plates  

Bolts   

Bombay  Shells   

Bono   

Bnttons  

Book  Piercing   

Borax   

Bottle-jacks  

Bottom  Coal  


10, 

...  fili 

...  118 

...  ii3 

...  lia 

93. 1>8 
73.  601) 
... 

...  Llii 
...  M2 
...  'MM 

U5.  aM 


  653i  Ac. 

  ai 

Boulton,  Mat  thew— 21 5. 211 .  249.  3 10. 

478.  (Plated  Wares;)  561^  50^ 

^A<^sny  Oflice;)  553.  (Coinage;) 

558  (Fonuder  of  Soho.)      ...  644 

Boxwood,  for  Rules   £112 

B0V8.  Employment  of,  KKl.  102^  IM 
'  J16,  132,  142.  151.  3,-..;.  453. 

558.  616.  626.  642,  6tiO.  (Wiii.  1,66, 


Bradford  Goods 

Bradley  

Brumih's  Lock 
Bramah's  Press 


668,  7m 
195 
11 

647 
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Brass  Manufactare    225.  Ac. 

Varieties  of  238 

Casting  128.  269.  271.  Ac.  ...  2il 

lu  the  Rough...*   3113 

Stamped    242,  292,  Ac. 

Consumption  of  ...  243.  356,  3iili 
Prices  of,  243,  254,  257,  297,  2iiSi 

Cabinet  Foundry  

Bell  Furniture   

Old  Processes   


Plumbers' 
Cock  J'ouudry 

Sheet   

Patterns  for  ... 
Burnishing 


Wire 
Ingots 

Tubes   

Naval  and  Ordnance 

MLHlian'al   

Buttons  

Hi-aziety   

Bree<'li- Loaders   

Brt.>reton  

Briek-makor«   

Bridles  

Brierley  Hill  

Brindley   

Briot   

Britannia  Metal  Trade 

Teapots  

Composition  of 
Bronze   

Statuary  

Black   

Coinage  

Casting  

Medals  

Brooch  Coal  

Brown  Hills  

Brunswick  Black  

Bnishes  

Buckles  

Buddha   

Bunter  

Burnishing   

Buttons  


271, 

 2I0 

 2M 

 2S5 

 2&2 

266.  293.  310 

 2fia 

...  297.  300 


310,  317,  Ac...  filia 

 m 

321.  327 
.  ..  352 
.  359,  Ac. 
.  ...  iM 
.  ...  611 
...  a^j 
.  ...  9 
...  6si 
.    ...  122 


...    20. 101 

 211 

 iiiiii 

...  617,  Ac. 

 iiia 

 fi2l 

...  338,  Ac. 
511.  513.  543 

 34t2 

...  656.  559 

 aia 

 5413 

28.  fk) 

  IS 

 680 

129 

.  .  .  130,  2Lk 

 Sdl 

  lii 

547.  21»7.  3t>0 
...  214.  43:> 
Number  Employed  in  Manu- 


facture 

Brass   

Gilt  

Threefold  Linen 

Horn   

Metal  used  in 
Shell  or  Pearl 
Bone   


441,  Ac,  113 

 12a 

...  434.  439 

 13ti 

 136 

  Hfl 

 HQ 

 112 
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Buttons : — 

Dies  for  

Number  made 

Varietios  of  ... 

Vcj^otablo  Ivoiy 

Glass   

German  

French   

Butyric  Ether 


PAQB 

.  Ml 

.  ±11 

.  ilH 

.  ±Li 

.  M2 

.  Qia 
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Cables   

Calumino 
Cambric  Frilling 

Canals   

Candle  Monlds 
Candlestick  Makers 

Cannol  Coal  

Cannock  Chase 
Capsule,  Metal 
Carad<X!  Limestone 

Carbines   

Carbonate  of  Soda 
Carbonic  Acid  Gas 
Carboniferoaa  Rocks  . 
Carpenter's  Rules 

Cart  Gearing  

Cast  Iron   , 

Mallcablo 

Nails   

Cast  Statuary 

Cafliuj^s   

Ceiling  Plates 
Ceramic  Manufactures 

Chnmpleve  Enamel 

Chains  

Gold  and  Silver  . 

Chain  Cables  

Chandeliers  

Cheadle  

Chemical  Trades  ... 

Chills   

China   

With  Brass   ...  , 

Chloroform,  &c.  ... 

Cholera,  Ac  

Chubb' s  Lock   

Clinrch  Bells  

Circular  Saws  ...   

Ciro  Perdue  Process   

Citric  Acid   

Clent  Hills   

Clipping  Tools   

Cloisonn6  Enamel  

Clout  Nails   

Coal 

South  StafifordBhire  Coal-field 

35. 


209,  232.'  239,  251 
.    ...     35,  88,  13 

 ais 

... 

...  32 
..  25 
...  fi2a 
42,  i3 

  112 

 lia 

  2A 

...2,  11,  U 

 629 

 12fi 

103.  514.  &c. 
...  625,  6_m 
  lill 

 am 

...  64 1,  dig 

 2123 

 Li5 



99.  126.  303 



 fiia 

270.  304.  331 

 232 

 671 

 625 

145 

335 
678 
6fi9 
82 
65Q 
661 

20 

3iil 

6ia 

613 
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Coal:  — 

Coal  Measnres    ...  5^ 
Mpthcxl  of  Working 

Duration  of  

Value  of  

Varieties  of  ...    8,  9, 

Drainage  of  

Used  for  Smelting 
Employed  in  Mauufaoture  ...  150. 

167.  Ac 
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Ac.,  IB 
...  21 
...  2fi 
22 
Ac. 
35 
&5 


26. 
23. 


Co:U-8CuttIe8  

Cobalt   

Cock  -  founding 

Lock  Cocks  ... 

Diaphragm  ... 

Coffee-pots   

Coffin  J^imiture  ... 

Coinage   

Coke   

Colours  

(dollar  Making 
Collieries   

Number  at  work 
Copes  for  Bell-founding 
Copper  .. 


Indian  Utensils 

Rolling  

Spinning 

Supply  of   

Coin   , 

Price  of  , 

Consumption  of 
Plating  on 

Statuary   

Co-operative  Societies . 

Copperas   

Cores   

Corinthian  Brass ... 

Comgreaves  

Cornices  

Poles   

Corozo  Nut  

Coseley  

Cotton   

Spinning  ...  , 
Coventry  Trades  ...  . 
Cradley  Park 

CraUley  

Crime  in  Birmingham 

Crinoline   

Crucibles   

Curtniu  Rods 

Rings   

Rods   

Cut  Glass   

Cutting  Gauge 
Cut  Nails   


122.  G42 
145. 672.  675 

 235 

 2S2 

 2sa 

 1120 

...  292. 706 
...  662.  Ac. 
...    65. 367 
...  681.682 

 122 

  23 

  23 

 651 

228»233,  23L  239 

236 
485 


...  555. 559 
258.  269. 315 
 SflS 

 iiai 

 51Q 

 681 

513,  5<^8,  R51 

 2iL 

  25 

,    ...  296.  Ac. 

,   298 

,   438 

 UQ 

 195 

 213 

.    ..   179. 195 

  26 

 IIQ 

.  683,  684,  Ac. 
.  ...  282.  593 
.    ...  267. 357 

...    ...  290 

 298 

 323 

 52a 

 469 

 613 
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PACK 

Dsmasoening   

...  545,  65Q 

Engraving  Dies... 

 560 

Darlaston   

  n 

Epidemics   

 eaQ 

Ironstone   

  fil 

Essington   

  25 

Deep  Coal   

  a3 

Etching  on  Glass  ... 

 532 

Density  of  Popnlation . . . 

...  692,  Ac. 

Swords  

 fifii) 

Dentists'  Presses  

 647 

Saws   

 6fiQ 

DesiirnB  for  Coffin  Famituro      ...  T^O 

Exhibition.s,  Ac. — their  inflnenoe,  8^, 

Devonian  Limestone  ... 

  43 

455.  632,  648,  521 

Dies  305.  456,  652,  658.  562.  619.  Ill 

Exports— 73,  122, 

146.  462.  472,  5H5. 

Die  Sinking  

...  50(.>,  &c. 

»52t5. 

042,  663.  im 

Dioptric  System  of  Lighting     ...  Ihi 

IWc  and  Ear  Ho.<;pital  ... 

 201 

Diphtheria   

 621 

Eyes — Artificial  ... 

 532 

Dipping  

...  299,  526 

Kyo-Trec  Dandle.s... 

 658 

Diseases  of  Brasafotmders  863,  697, 

Factory  .Acts 

...  689.  60& 

699,  kc. 

Factories   

 223 

Sawyers,  &.c  

 622 

Fanlts   

  2Q 

Dish  Covers,  Wire 

 6QQ 

Hon  t  lev  

  IS 

Division  of  Labour 

483,  601,  636 

Kussell's  Hall 

  IS 

Dock  Couipauies  

 Ill 

Dudley  Port  ... 

  19 

Drainage  of  Coal-field  ... 

  as 

Kingswinford 

  2fi 

Driers   

...  682,  *c. 

Essington 

  25 

Drift   

  12 

Fenders  

...  664,  Ac. 

Droitwich   

...  i6,iaa 

Fiiigrtie  Work 

&46 

Drowned  Pita   

  as 

J'ire.clay   

60,  iu6.  las 

Dnd  Dudley  

  51 

Fire-guards   

...  282.  522 

Dudley,  Tnwle  of  

55,  110,  &c. 

Fire-irong   

...  101,  662 

(or  Weidock)  Rocks 

3^  18,^42 

Fish-hooks   

...  197.  203 

Analysis  of   

  ^ 

Wire  for  

 023 

Dudley  Port  

  19 

Fishin^'-tackle 

 203 

Duration  of  Coalfield  ... 

26,  38,22 

Fitni'.ss  of  Metal  co 

Dsidered     ...  622 

Dutch  Metal  

 IQ2 

Fla.shiMl-glass 

 532 

Dyes,  Aniline   

 ISQ 

Flint -tila.ss   

 151 

Flint  ioc-ks   

 aaa 

Ear  Infirmary   

 2Q1 

F'TiTfiy  

 6S4 

Economy  of  Waste 

 622 

For^OK  

...   69,  <Src. 

Edge  Tools   

 mQ 

,   F<)r«.ring.>!,  Heavy  .. 

...  100,  *c. 

Heavy   

 fiflfi 

Four-foot  Coal 

  ai 

Edging  Machine   

 899 

Fo.x's  Paragon 

 662 

Education 

 a2fi 

Fiaiikley  Hfeches.. 

  20 

Eginton,  Francis  

220,  620,  &c. 

Frencli  Buttons  ... 

 442 

Electro  Process   

 4S5 

Jewollt'iT 

 452 

History  

 iS2 

iMctro   

 ClVl 

tat  nary   

...  516.  5)9 

i  Treaty   

473,  612,  &c 

Metallurgy   



NailK   

 615 

Plato   

42C  488,  620 

M»'tal-.><i>iMnii;L' 

 4fi2 

Spoons,  &c   

 422 

Matlieniatiea!  Instruments...  681 

Elkington  and  Co. 

 425 

Sa-v.-^   

 filil 

Embossing  on  Glass 

 632 

Fn><rliall  Ilteinatite 

  S 

Enamel  

 im 

Frviiig-])anH  ... 

...  642,  643 

Chnmpleve,    Cloisonne,  En- 

Furnaeis     , . .  52. 

58, 

6C,  205,  262 

crusted   

 M5 

PiaMlin- 

  96 

Ennmplied  Cast  Iron  ... 

...  1('7,  liin 

Siemens' 

..  lou,  oai 

Knanielling   

...  123,  015 

Eulield  Kitle  

 3S5 

Gas  Holders  

  91 

Factory  

...  Mil  !422 

Lighting  

•  •  • 

■  •  •        •  •  *    ^  —  * 

Engraving   

 5M 

Fittings  

 341) 
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Gaa  FittingB :  - 

PAOE 

PAOK 

Price  of  

 3iiil 

Gun  Trade,  Early   

 211) 

iioldering   

 Ififi 

Gun  Trade   

 sai 

Gaseliers  

...  341,848 

fTand  Gnns   

 382 

Gauxe  Wire  

 fiSg 

Sporting   

 382 

German  Silver   

4»9.  G71.&C. 

Manufacture  

 382 

Spoons   

...  62Lfi22 

Stocks,  &c  

...  388,  301 

Edge-TooU   



Xjookfl    •••    •••  *•• 

 390 

Saws   

 fifil 

Furniture   

 320 

Bottons  

...  446, 'U5f 

Nimibers  Employed 

iu  322 

Jewellery   

  t.^>5 

Government  Factories  4112 

InstrumcDtfl  

 534 

Proof  of  Barrels  ... 

 404 

Gilding  

 642 

Prices  of   

419,  Ac,  422 

Qilt  Kuttons  

 4M 

Numbers  Made 

 428 

Toys   

 4f;o 

Trade  ssociation... 

 430 

Gimp   

 1115 

Gnnter's  Scale   

 628 

OinfrHnm  TTmbrellaa  ... 

 fifi2 

Glacial  Di  iTt  

  12 

Heematito   

  52 

Glass,  Plate  

 142 

Hagley  

  18 

Crown  And  Sheet . . . 

 148 

Halesowen   

13,  25,  HO 

Bohemian   

 143 

Hames   

.  126,  130 

Rolled  Plate  

 148 

Hammer,  Steam  

100.  3u7.  ti62 

Hottle   

 151 

Pnetunatic   

 642 

Flint   

...  151,526 

Handles  fur  Edge-tools 

 658 

N  ambers  Employed 

iu  Mana* 

Harbomo   

  13 

facturo   

 532 

Hardman,  (John)  

523,  537,  Ac. 

Mineral  

 Ifii 

Harnes.s  

129 

For  Lamp  Heads  . . 

 332 

Hay-Hea*i  Limestone  ... 

3^  5,  43^  a:i 

Stained  and  Paiutec 

...  620,  625 

Health  of  Birmingham 

 622 

Cut  

 522 

Heathen  Coal   

  29 

Newcastle   

 52a 

Heavy  Edge-tools 

 656 

Pressed   

 62a 

Hemp  Manufacture 

678,  Ac,  581 

Optical  

 530 

Hereditary  Transmission 

of  SkiU  226 

Eugraving   

 631 

Hides   

»    •  •  •  407 

Repeal  of  Duty  on 

 flii 

Himley  

  26 

Pot  Metal  and  Flashed      ...  532 

Hinges  

 643 

Pots   

  136 

Wronght-iron 

...  610i  Ac. 

Goldt  Standard   

 504 

Consumption  of  Iron 

in     ...  612 

Assayed  

  606 

Hoes   

 QiS 

Coinage  

 554 

Hog-skin   

 4ii8 

Tokens   

 5fi2 

Hollow,  ware  

101.  107.  Ac. 

Australian   

 filfl 

Wrought-iron 

...  6^11,  Ac. 

Goldsmiths   

 502 

Horn,  Button   

 436 

Gomal  

  110 

Hot-air  Jacks   

 654 

Gothic,  sporiouB  

...  541,551 

Hydraulic  Lifts   

...  67,2ia 

Government  Gnn  Factories  402 

Machinery   

 642 

Grates  

 544 

Number  Employed  in  Making  647 

Great  Eastern   

 642 

Hydrofluoric  Acid 

...  532,  077 

Green Ktono  ...   

  11 

Hydrofluosilicic  Acid  ... 

 622 

Grinding: — 

Hytlrochloric  Acid 

...  168,  622 

Needles  

 2QQ 

Saws     ,,,  ,,, 

...  659,fifiQ 

Ignc<^<ns  Rocks   

  U 

Grindstones  

...  200,  mi 

Industrial  Pathology  ... 

 699 

Guard  Chains   

  m 

Intemperance   

...  TOO,  7m 

Gubbin  

10,30,00,01 

Interchangeable  Guns... 

 401 

Guinea  Rods  

 312 

Iron      ...    41.  57,  68. 

72,  646»  Ac. 

Gams — Amini,  Copal,  Kowrie,  kc,  fiSl 

Trado   

•  •  «        •  «  • 

716 
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Iron  : — 

Fiiiislied  

Consumption  of  ... 

Kolled   

Cast   

Hollow-ware   

FeiuU'rs  

Bodsteiuls   

Malleable  Cast  ... 

Nail-rod   

Cut- nail  

Hingt's  ... 

Wood  Screws  

Plate-working 

Mediaeval      ...  537. 

Rniitbs  

Wire   

Cumberland,  Ac.  ... 
Ironstono  .  27.  33,  41. 
ItHlian  Hemp   
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...  m 

...  Hi 

...  an 

...  m 

...  liifi 

BfLt,  Ac. 


  IIJ 

  on 

  Oil 

  fiOi 

...  ...  im 

  iill 

  Bia 

  (m 

59,  SQ,  Ac. 

...  579,  585 

...  fi53,  dc. 


Jacks  (Roasting)  

Japanuing  117.  119.570.  GOu,  (5  tO, 

2M, 

Diseases  of  Japannors  

Jet  Imitation   

Jewellery   

Numbers  Employed  in  

Plated   

Joints  of  tias  Fittings  

Hod.steads   

Judicial  Statistics  of  Birmingham 

Kaleidoscopes   

Katinda  Bracelets  

Keuper  

Keys   

Kingswiuford   

K'lpa   

Knowle  


Lac  

Lacquer  

Lacquering  ... 

Ladles   

Lamps  :  — 

See  Argand,  Ac. 

Cumpbino 

Modtrator 

Purattino 

Signal   

Kliip   

Altar   

Lnndovery  Sandstone 

Latch  Keys   

Latten   

r<athe8  

Latticework  (Wire) 


Li 


Ac. 
CM) 

512 

Ac. 

Aiil 
r>s3 

534 
319 

m 

513 

u 

12 


...  (M 
...  Uii 
30l,Ac..(J8i> 

...  2n 

...  aas 

...  liSa 
...  332 

...  aaa 
...  3r>3 
...  iiiiS 
...  3 
...  SQ 
...  Jlil 
100.  fil9,  Ac. 
  597 


Leather  ... 
Lemon  Juioo. 

Lens   

Aclutjmatic   

Letter-Wfighing  Machines 

Lia.ssic  Kocks   

Liege,  Guns,  Ac  

Lighthouses  

Limestone  (.S'cf  Ay  mestrey.Dndley, 

Ac  '  . .  33.  41.  42.  Go.  Ac. 

Liquor  Fountains  617 
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128.  U>7.  Ac. 

 iilii 

...  IGO,  5iiu 

•  • •  ■  ■  ■  d3  ^ 

...  2b2 
17,  Ac. 

... 

1C>3.  Ac. 


Literaiure,  its  intiucuce 

Livi-rpool  Black   

Locks   

Ancient  

Metlio^val   

Bramah's  and  Chubb'a 

Barron's.  

Carpenter's   

Cotterill's   

Young's  

Parson.s'  and  Sanders* 

Hobbs'   

Prices  of   

Mortise  

Rim   

Drawback   

Statistics  of  Trade 

Gun   

Willcnlmll   

Lock-out   


...  368 
...  681 
127.  Ac. 
...  2S 
79,  ^ 
...  S3 
...  82 
...  8i 
...  2^ 
...  81 
... 

...  8.5 
...  bl 
5U 

£2 
82 
8«» 
413 

t;s(  I 
LL5 
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Logmill  Saw  

London : — 

Artists  2113 

Glass     

Made  Goods   630,  Ac,  2Q4 

Fashions  in  Coffin  Furniture  705 


Looms   

Dutch  ... 

Jacquard 

A-la-bar  .. 
Ludlow  Rocks 
Lunar  Society 

Lu.stres  

Lye  Waste  ... 

Macassar  Shells 

Machines :  — 

Boiler  Rivet 
Kail -making 
Wlk 

Needle-pointing 

1  wigg's  

Letter- weighing 
Gun-making  ... 
Tunung  


 181 

  l&i 

 191,  Ac. 

 m 

2,  4,  5,  19, 11.  li 
221 

 aai 

  19,  ii!U 

 4in 

lii.  115, 614,  tiiii 
  184 



 2i2 


asm 

39fi 


Ill 


Hachinet) : —  paob 

Milling  3a3 

Edgiuf?  2112 

Hide  Splitting   ilili 

Rope-making,    680.  Ac. 

Wire  Lattices   B'JT,  &c. 

Pin-making  r>''2 

Screw-muking    filil 

Nut  and  Bolt  Gliii 

Rale  Making   illil 

Various  0 1 1 

Hydraulic   fi  17 

Sewing  6i2 

Planing  (iiiii 

Malignant  Soro-throat  CHI 

Malloublo  Cast-iron    625,  6 15 

Manganese   t 

Manilla  Hemp   579.  5*^5 

Shells   410 

Manillas   22'J.  273 

Marketable  Products  of  Coal-field  Hi 

MarMli  Knd    11 

Martingales  4^I0 

Matlieniiitieal  Instruments..     ..  53ii 

Measuring  Knles   028,  Ac. 

Medals  and  Metlalling  5<'>2,  tVc. 

Media'val  Metal-work  53G.  Ac. 

Xunibcra  Employed  in        ...  551 
Medical  A8j)ect!i  of  liiruiingliani 

6blK  &c. 

Mercury,  prejudicial  to  Health  ..  liiliJ 
Metal-work  


Spinnnig 

Ki  lining  .. 
"  Mill,"  The  ... 
Milling  Machine 
Minie  Rifle  ... 
Mints 

Moderator  Lamp  

Mortality  in  Hirmingham 

Mosaics  

IMould.s  for  Papier  Mjkch«5 

M  OS  ley  

Munt/.'H  iuetal   

Murdock   

Muriatic  Acid 

Muskets   

American 

Nails  :  - 

Cast      ...  ... 

Hand-made  ... 
Mcchine-mado 
Foreign-mado 
Hammered  ... 
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Operations,  and  on  Mining  Mathoda  for  aooh  Dapoaita. 

On  Metalliferous  Veins  for  Lodaa  and  thalr  Cootanti,  and  on  tiia  Bstraotlon  of  Ma- 
taUifarona  Minaeala  firom  Xxxies. 

Fcap.  Sc\  cloth,  Illuttrated.  pri«  U. 
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Surgical  Alliances  and  Minor  Operative  Surgery. 

Dr.  BAJiiD,  FL.S. 

AMonograpli  of  all  the  8pecies  of  the  British.  Bnto- 
mostracous  Crustacea. 

^Pf.,vithi6  piatu  {moti  nftAem  Ootmtni),  Priu  £1.  Im.  [Bay  SocMj.] 

mWABD  BALL. 

Inveiitive  Drawing. 

A  Fmotioat  Dwrvtopmsnt  ef  ElaiiMntary  Design.  FoUo  hoevnti,  frke  61. 


Ike  lata  T.  HUBBBT  MtXKEB^  JU>.»  f  JLB.  Mu 

L 

On  Malaria  and  Miasmata, 

And  their  iiifluenco  in  the  production  of  Tj^iliu'!  an  1  TyjilioiJ  Ferors,  Cbolat% 
and  the  KiLauthemuta.  Founded  on  tho  Fot'boi]g;iiimu  trix/d  Eemj  for  ^ 
eiotk,  priee  Ik, 

II. 

On  the  Hygienic  Treatment  of  Infants  and  Children. 

Diet,  Temperature.  Air,  SUep.  Bathtnir,  Light,  £xeroiM  and  AmuMBMnt% 


I. 

The  Domestic  Management  of  IiifiBuits  and  CMLdrea, 

InHMUhiodSlokiMn.  8m».  jirtw  (»«. 

II. 

The  Diet  of  Infancy  and  Childhood. 

Dmj/  8/90.  Mewed,  price  Is, 

BICaUBD  BABWBUL,  P JLC  J. 

On  the  Cure  of  Clubfoot,  without  Cuttrng  Tendons. 

WHk  38  PkaUijfnpki,  crowm  8«o.  7m.  Hd,,  M  editioit,  gwtaUg  <wfaty<<. 

u. 

A  Treatise  on  Diseases  of  the  Joints. 

Dmy  8iw.  etoAy  price  12»,  tVfinCnifatf  hp  Bmgramnige  WML 


P.  yiCT(»t  BAZHB,  ILD.  Lmi.  and  Mk 

Lectures  on  Clinical  Medicine, 

Delivered  at  the  Hfitel  Dieu.  Pnrts.  By  A.  Tp.ousbkau,  Profesaor  of  ("M<d 
Medicine  in  the  Faculty  of  Medicine,  Paris.  Translated  and  £dit«d,  with  NoM 
■nd  ApfNMuUoM.  FartLtprieeAa,  To  6r  «o«|iMfi  m  12  jwrCi. 
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LIOVIL  VEMia,  KB.,  7.B.S. 

Stonctore  of  tine  Simple  Tissues  of  the  Human  Body ; 

With  some  Observations  on  iho  Dcvelopmont,  Crowtb,  Nutrition,  and  Docay;  and 
ett  oeitaia  changM  ooourri&g  in  Dia«a«e ;  with  Observations  upon  Vital  JboroMU 


On  Inhalation  as  a  Means  of  Local  Treatment  of  tbe 

OfKans  Qt  Beipimta  bj  AtomiMd  fluldt  and  Qim.    890.  clM,  UhuitttUd, 

JOHV  WUCKVTALL,  PXA 

A  History  of  the  Spiders  of  Great  Britain  and  Ireland. 

Tito  voU.  Imp.  4to.  383  pp.,  vitlt  29  leauiifully-^oilmnd  plaUi,  enjfrwMd  hf 
TuwmWwss,  JPriet  £».  lit,  M.  [Ray  Sooietj.] 


J.  8.  BOWEEBANK,  LL.D.,  Ph.D.,  F.Z.9.,  Ite. 

A  Monograph  of  the  British  Spongiadse. 

Vol.  I,  8m.  2aQpp.,witU37j^UUtt.  Prie$£1.10g.  OqrSodtkj.} 


Peter  Schlemihl. 

From  iho  Otnnan  of  Aoalbxht  xov  CBaiOflSO.  Crown  8«o.,  tloth,  with  lUut- 
tntioiubjfQaoaam  OauisnUNK,  priet  ia  M. ;  eft«  HhutraHom  o»  /imIm  j>aper. 


Tbe  late  ProfiBssor  BBANDE,  D.C.I.,  F.R.S.L.  h  E.,  of  Her  Kajes^'s  Hint;  and 
Vmttuav  AUXMD  S.  TATL<XS»  KJ).,  I JLCIP.  load. 

Chemistry. 

OoraDBL 

Matter  and  its  Pmportios.  rrystalfizatinn.  Dimorphism.  Isomorphism.  Chemical 
Affinity.  Solution.  Electrolysis.  Equivalent  Weights  and  Volumes.  Nomenclature 
•ad  NoteUon. 

Mrtalloids.— Metalloids  and  Metals.   Properties  of  Gases  and  Vi^onm   Oxygm.  / 

Oxidos.  Oxidation.  Oxygen.  Inoandeecence.  Combustion.  Defla^ation.  Osone. 
Allotropic  Oxygcti.  Antozone,  Hydrogen.  Water.  Aqueous  Vapour.  Ice.  Water. 
Physical  and  Chemical  Properties.  Hydration.  Mineral  Waters.  Peroxide  of 
Hydrogen.  Nitrogen.  The  Atmosphere.  Compounds  of  Nitrogen  and  Oxygen. 
Nitric  Acid.  ComiMum'is  of  Xitropon  and  Hydro;ren.  Ammonioand  its  SaKs.  ChloHne. 
Compounds  with  Oxygen  and  Hydrogen,  llvdroohloric  Acid.  Bromine,  Iodine, 
Ptemine ;  and  their  Compounda.  Sulphur  and  its  Compounds.  Selenium  and  He 
Compounids.  Pbosphonis ;  its  Compounos  with  Oxygen  and  Hydrogen.  Carbon  and  tta 
Compounds  irllh  (hgpgen.  Oerbonio  Qsideii  Oumnde  Add.  Osrboo.  Oenqpeuiids  ef 
Carbon  with  ^dngen,  WSxcgea,  mi  Sdylwar.  Bmh  tmd  SBiiHi.  BoiMli  md 
Silicic  Acids. 

Metals. — Physical  Properties  of  the  Metals.  Relations  to  Heat,  TA^bt,  Eleotridty, 
and  Magnetism.  Potalsium.  Sodium.  Lithium.  Cesium.  Rubidium.  Barium, 
strontium.  Calcium.  Magnesium.  Aluminum.  Oluoinum.  Zirconium,  l^orinum. 
Yttrtum.  Erbium.  Turhium.  Cerium.  Lanthanum.  Didymiv.m.  Qualitative 
AxuJjsiB  of  the  Oxides  and  Salts  of  the  preceding  Metals.  IroiK  Mangimese.  Zinc 
^Hn.  n»iii»4ni»  C(^»per.  Lead.  Ssmuth.  Cobalt.  moM.  CBuoBifam.  VanadioDU 
TanSBiAiuk,  OoIdbiUqib.  moUuiB.   Ihnenium.   NorioB.   Pmn<u»i   MelyMima.  .j 
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Uranium.    TellarfauD.    Ttteafam.    Antimony.    Ainenic.    Mercury.    Silrer.  Fboto- 

imph}'  and  itfl  Apj'icn* ion?.     (Jo!  1.     PI  itinMrn.    Pa'.ndinm.    Tihoni'tm.  Ratlwuiuni. 
Osmium.     Iridium.     ^)  laiiLative  Auiilvs^is  of  tho  most  important  CV>mpouDd8  of  the  ' 
preceding  Metals. 

Oroaioc  Cbuustbt.— CoostitaUon  and  ProftMiiM  of  Qisaiuo  SoUtanoca.  Fmdwite 
Analysis.   Ultfmato  or  BlameBtary  Analyda.  Proximate  Omnie  Prioeipka.  Starah. 

Gum.  Pectose.  Geloso.  Sugar.  Alcoholic  or  Vinous  Fermentation.  Alcoboli 
Liquids.  Alcohol.  Aldehyde.  Chloroform,  Meihylic,  Amylic,  and  other  Aloc^ols 
Ether.  Oil  of  Wine.  Compound  and  Doable  Ethati.  Cellulose.  Pvroxrline.  Wood.  I 
Coal.  BitoBUB.  Fraducta  oi  th«  DeoomfMsition  of  Wood  and  CoaL  Kasantial  Oib^ 
Camphor.  Rerint.  Aml>er.  Caoutchona  Outta  Perefaa.  Fata  and  Fixed  OOr. 
Prodfocta  of  their  Deoompoaition.  Spermaceti.  Wax.  Soaps.  VegretAble  Acidf. 
Alkaloids  and  Organic  Bases  ;  Sobatanoes  associated  with  or  derive  !  from  thorn.  Or^gsaic 
Colouring-Matters.  Dyeing.  Neutral  Nitrogenous  Substances.  The  Suhd  CousfeitMOts 
of  the  Animal  Body,  and  STi>>stauceH  derived  from  them.  The  Fluid  CooslitmBli  of 
Animal  Bodies,  and  the  iSubatancea  derived  from  them. 


Brann  on  BejuTenesoence. 

With  BotMiioal  and  Phyriologifld  MMMin.  6  (Mourtd  PUiat.  8MS68f^  Pner 
£l.li.  [BeySode^.] 


M.  C.  BRIOT.  Translated  by  J.  SPEAE,  Eaq. 

Elements  of  Arithmetic. 

ifce  FVandi. 

The  little  book  before  us  is  a  translation  of  a  French  school  arithmetic,  and  wn  ' 
notice  it  especially  in  reference  to  the  metric  ajatem,  which  ia  clearly  explained  n  ill 
pages,  and  put  forward  in  the  IntroduoUon  aa  one  ci  the  promiwwtfBatuiea  of  tte  «ark. 


BRITISH  ASSOCIATION,  1866. 

ileport  of  the  Proceedings  at  the  Birmingham  Meeting. 

Giving  the  principal  Papers  road,  with  Di&cussions  thereon.  Carefully  collated  and 
mtNd  bj  the  itaUnoB  Spaalcen.  Onm  8m.  priet  6$, 


Wt.  L  bade  BIOWV,  (bf  InsJ 

I. 

On  Surgical  Diseases  of  Women. 

n. 

On  Orarian  Piopsy. 

Its  Nature,  Diapnoeia,  sod  TccatoMBt  The  BeMilt  of  TUttf  YmnT  BufwiMW 

Pott  Svo.  cloth,  j^rie4  7s, 

TSL 

On  Scarlatina  and  its  Treatment. 

IV. 

On  the  Curability  of  Certain  Forms  of  Insanity,  Epilepsy, 
Catalepsy,  and  Hysteria  in  females. 
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JSXAC  BAKES  BBOWlf,  Junior. 

Australia  for  the  Consumptive  Invalid. 

Tlie  Vojrag*,  dimatm^  «ad  Proapeota  lor  Kmimc*.  Grow»  Sw.  U» 


Mrs.  BEOWN. 

Method  for  Teaching  Plain  Needlework  in  Schools. 

By  a  Lady.    Price  2t.  6d.   Illustrated  by  Diagram  and  Saniplart. 

This  naisful  method  U  based  on  tUptf  wbioh  are  <7mi2tui/,  vtll-definai,  and  dear  to  the 
pft'^^'pf.iori .  It  IS  caleiilatcfl  to  ensure  tho  improvoment  of  each  indiviJunl  chilil,  and. 
while  it  offers  the  necessary  instruction  to  the  less  talented  pupil,  it  enables  the  more 
elettr  one  to  attain  tb*  hIgWMt  dagrM  of  pacfoetlon. 

EOBEKT  BROWTf,  FJL8. 

Miscellaneous  Botanical  W  orks. 

Vol.  1.   8i'o.  cloth f  price  IS*.   [Ray  Society.] 

Professor  BTJCKMAIT,  VX^.,  F.G.S.,  &c. 

Science  and  Practice  in  Farm  Cultivation. 

1.  How  to  Grow  Good  Root  Crop*.  2.  How  to  Grow  Good  Grass  Cropa.  8-  How 
to  Grow  Good  Clover  Crops.  4.  How  to  Grow  Good  Com  Crops.  f>.  How  to  Grow 
Good  H(xli;cs.  f!.  How  to  Grow  Good  Tiivil  i  r.  7.  How  to  Grow  (rood  Orchardfi. 
£«oh  Part  sold  separately.  Fully  111  ustrated.  Q>mpl«te  i»  Om  Vol.,  clotA, 
friee  7s>  W.   

Br.  B.  0.  H.  BUTCHEB. 

Essays  and  Keports  on  Operative  and  Conservative 

Surgery. 

8ro.  cht/tf  pi  o/iiHljf  JUiutraUd  bj/  Ch'tmo-lit^raphjf,  price  £1.  Is. 


Kr.  XDwnr  cumsB,  jjljoa. 
On  the  Areas  Senilis,  or  Fatty  Degeneration  of  the 
Cornea. 

Svo,  etoth,  price  10s.  M.,  rcA  nuwierwu  I^uUratiatu, 


W.  B.  CABPEVTEB,  XJ).,  F.B.8.,  IJJL 

Introduction  to  the  Study  of  the  roraminifera. 

/mp.  4lo.  191. 819,  ttitk  22  FUUu.  Price  £1.  lis.  M. 


B.  B.  CABIEB,  KACJ. 
L 

The  Ophthalmoscope: 

XU  Consbmotkn,  Vnietiasy  «nd  Uao.  From  \S»  Qmnui  of  ZttOat. 

COMTIIITS. 

1.  Tb«  Varietlea  of  the  Ophthalmosoope,  and  tha  Prinoiplea  on  which  thejdapand. 
o   The  Bxaailnatloin  with  tha  Ophthalmoscope.    3L  Ophthahnosoopio  Appaaruieas  of 

Healthy  t-yos.  4.  Ophthalmoscopic  Appearances  of  Diseased  Eyes.  5.  The  OphUml- 
nio»copd  in  its  Relation  to  Forensic  Medioine.  6.  Influenoa  of  the  Ophthalmoeoope  upon 
Tr«»tisi«Bt.  Indax. 

(52  ffo«ie¥i$«MdidetmtifiUt]f<ohmtdLit^^       Demy  ^  cteO,  prtee  9e. 
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Hints  on  the  Diagnosis  of  Eye  Diseases, 

80D1.  MNWdL  MPMi  ]<>* 


]ir.Bflnnr  &  cbdbch. 

I. 

The  Chemical  Processes  of  the  British  Pharmacopoeia, 

n. 

Carholio  Add  as  a  Disinfectant. 


T.  SnOICEB  COBMIl^  MJEk.,  FJtIL 

Entozoa. — Catalogue  of  the  Specimens  of  Entozoa 


JOHW  COCKLE,  H.D.,  PiA 

On  Insufficiency  of  the  Aortic  Yalvea  in  connezion  with 
sudden  Death ; 

With  notM  Hirtorioal  tnd  OiitiaaL  ^  mmti^prif'U, 


Desoriptiye  Catalogae  dl  the  Museum. 

21  vols.  Edited  by  Professors  Owen,  Quekett,  Paget.  Taylor,  Morris,  Cobbold,  kc 
E^eh  v^iMoe  wggun^*^.  Piioe  iiifc  on  apj^ioation  to  Mr.  HwdwiolMf  th*  appoiBted 


I. 

Disinfection  and  the  Prevention  of  Disease. 

IT. 

Air  and  Water,  their  Impurities  and  Purification. 

8w>.  cloth,  price  3*.  Od. 

I. 

The  British  Pungi 

(A.  PUdn  and  Ea.«ty  Account  of).  With  eepeoUd  refereoee  to  the  Eaonleot  and 
Eoonomic  Speciua.    WitA  Coloured  Plate*  qf  40  Specie$.   Feap.  Svo.  price  fie 


 '  ia  ft  thoroaeh  mrcophAirst,  wpU  aoooaiatod  with  the  peoaltiir  fi^tturM 

lost  itmiftrkftble  of  the  ediUa  kiod*  of  Fon^  aiaj  be  known." — Oardtntn'  Ckromiffe. 
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Bust,  Smut,  Mildew,  iind  Mould. 

An  Introduetion  to  tlw  Stady  of  MieroMopic  Fungi.  Fet^p^  8eo.  mmrly  300  eol<mred 
Fignret,  price  6». 


fhmtoofthanMifhMM  about  Mr.  CoofcaTi  wiiliiifi  which  alwayi  makaa  his  commaieatioM 
„.jnM.  H«  it  vtk  veateiii  to  cattwr  iolbnmttoa  from  oroloiMPdiM,  oUasif^  Md  adapt  tilt  mom^ 
Mid  Am  g^ve  a  new  form  to  the  tiMOj^il  of  other*.  On  the  oootnrf,  be  atrikea  oat  a  new  eoofio 
of  itnir,  »Dd,  «ft«r  a  laborious  ooone  of  aBi4j*i"t  prodnoaa  m  eotirelT  oricioal  work,  ooo  Oft 
wlikfttMiiBff  of  tbo  kiad  kad  ban  Mbn  attMplbdl 


Index  Eungorum  Britannicorum. 


AiMunidetoI^of  Fui^fouadinthoBritiahlalandstothoFroaeiiij^^  Azniwad 
10  M  to  be  applicable  oither  aa  a  Chook-Iist  or  for  HegrlMtftain  Labah.  Jtsywlwo. 

^/!<o  themnu  Worl',  printer!  on  onlt/  one  side,  for  ll<  rharium  label*. 
Part  I.    HTMENUMYCKTBtt,   1«.     Part   IL    GA8TBUMXC£Tif8j   CONIOMTCKTEb,  aud 

HRBOiCTanaB,  U  Pkrt  IIL  AaooMxcBxn^  1». 

A  Manual  of  Structural  Botany. 

"Condensed  yet  eieur,  comprehensive  but  brief,  it  nfforJB  to  the  learucr  a  distinct  view." — 

"  W«  are  oonfidaatir  able  to  reeonmiMid  tka  tittle  Tobuae  to  paUic  IbToor.  ita  verr  low  psiae  (U.) 
bitaciBg  it  nitbiB  tboiaftfo  of  all  p««baiaca.'*>-Att. 


T. 

A  Manual  of  Botanic  Terms. 

With  more  than  SOO  Hlu^trati  m'^.    Fcap.  '^■•>.  ''loth,  prio:  2.«.  (v^. 

We  do  not  heaitate  to  Bmy  that  br  a  earafoi  ua«  of  thia  book  a  aoaad  knowledge  of  the 
— of  Botaaj  naj  be  obtained  withotU  t^* —        "  -r——*- 


Our  Beptfles. 

A  Plain  ami  Easy  Account  of  the  Lixards,  Snakes,  Newts,  Toads.  Frog^,  and 
Tortoises  indigenous  to  Groat  Britalu.  FuUjf  lUtutrated.  Feajp.Svo^ctothfis.  I'iainj 
01.  OOlpllfWf. 


ARNOLD  J.  COOLEY. 

The  Toilet  and  Cosmetio  Arts  in  Ancient  and  Modern 

Times : 

"With  a  Review  of  the  different  Tbeorieaof  Beauty,  and  Copious  Allied  Information, 
Social,  Hygienic,  and  Medical,  inclndin^r  Instructions  and  Cautions  respecting  the 
Selections  and  use  of  Perfumes*,  Cn  im  ties,  find  other  Toilet  Articles,  and  a  Compre- 
bMiatro  CoUeoUon  of  Formula?,  and  Directions  for  their  Preparation.  Croum  aao. 
cMk,  price  10k 

xr.  WALXEE  oaaxmr,  yjusj. 

T. 

Varicocele ;  its  Badical  Cure. 

A  Clinical  Lecture  delirored  at  tho  Ix)ck  Hospital.  C^ipr.  8«o.  price  2>.  6d, 

II. 

Clinical  Lectures  on  Syphilis. 

A  Course  of  Lectures  ddivercd  at  toe  Lock  HospitaL   Jh,  preparation. 
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Mrs.  E.  W.  COX. 

Our  Common  Insects. 

.  Fint  Steps  to  Katomology.   Fcap.  St  o.  chili,  price  2«.  6(£. 

Rev.  W,  A.  DAEBY,  MA.,  FJUL.S. 

Tho  Astronomical  Observer ; 

A  Haodbook.for  the  Obaerratorj  and  the  Common  Tolascope.  Prie»  7$>  A>ja/ 
8m.  cbtk. 

**  I  thiok  tho  dMicn  of  thi«  work  hM  b«en  well  Mrried  out.  The  e*ialo|ni«  wQl  no  do«kC  h»  tmt 
Ke(N>ptable  to  tlM  —nfur  obMrvtr  dMbmu  «f  obtaiBisg  m  kaowledc*  of  wmaHoal  uummr,  v>4 
it  vUl  «1m  b«  «MAa  i»  lM»yhtur«fttt»t9taat  Mcvtlofy.*'— Awn  &«  ^Mmm,X.f., 

C.  DAEWI2J,  E^q.,  M^.,  F.fi.S. 

A  Monograph  of  the  Cirripedia  ramily. 

2  «ob.  8vo.  ie»(A  40  i'^aiM^  1084 p^.,  jirice  £2.  2t,  [Kaj  tiooietj.] 


T. 

Parturition  and  its  Difficulties. 

With  Cliaical  liluatrations  and  Statiatics  of  13,783  Delirenos.  AUw  £dUi(»m,  ntim 
ami  wiUargtd,  eramm  8w.  dotk,  priei  7«>  ^} 

n. 

Flexions  of  the  Uterus. 

With  Nok«t  of  the  OvariAn  and  other  Dineases  treatad  In  tlM  FMuk  Wild, 
MiddkMsHoipital^  July  to  July  la^dl.  I^rke^tkL 


THOMAS  DAVIES. 

The  Prepaiation  and  Mounting  of  Microscopic  Objects. 

i%a|k  dSh,  pri€*  Sa  6«IL 

This  Manual  comprises  all  the  moet  npprorod  nictho<l8  of  mountinir,  tocother  with 
iMOlt  of  the  Author's  experience  Aud  that  of  maay  of  his  friends  ta  erety  department 
«if  MiiSTMCopic  Manipokllmi ;  and  as  it  is  intended  to  assist  tho  beginner  aa  will  m  the 
advaaoi^  ■tudant^  th*  vwy  mdinuota  of  the  art  have  net  b«ea  omftteiL 


Domestic  Medicines,  their  Uses  and  Doses, 

In  tlu;  absence  of  professional  assistance,  with  TVvbles  of  Weights  and  Measures;  the 
preparation  of  Berenges  suitable  for  the  Siok  Boom.  Poisons  aad  their  aatkiirt** 
Sixth  tibooMad.  9imih  tlotJt,  priali. 


JAMES  DALZIEL  DOUOAUi. 

Shooting  Simplified. 

A  Concise  Treatise  on  Guns  and  Shooting.  Second  Edition,  Re-writteo  and 
Snlarfed,  wilh*SpaeialGlMpter<mBraecfa-Loeden.  Fcap*8t9,ck>tk,firietU. 
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J.  W.  DOUQLAS  and  JQSOI  8C0TZ. 

British  Hemipiera>Heteroptera. 

Vof,'  me  7.   2Uu9traUd  vHk  SI  Mfovo  laryeptattt,  anUmnXng  nxmttomjtffum,  8m. 

c/oCA,  price  dOt, 


JAXniNIWII. 

I. 

The  Foot  and  its  GoTering. 

With  Dr.  Campor's  work  on  "  The  Best  Fom  of  SllOi^''tn»ldttodftmill]M  OWIIIM. 
I'cap.  Hvo.  doth,  illiuirated,  prict  2i.  6ci. 

n. 

On  the  Motions  of  the  Human  Teet,  and  the  means  of 
preserving  them  unimpaired ; 

Being  th«  PhikMophy  of  Shoemdring.  Feap*  8«o.  u«edf  jmce  1«. 


HABB7  NAPIE&  DftASES^  WJCJS. 

Manual  of  the  Medicmal  Pjreparations  of  Iron. 

Indadiof?  their  Preparation,  Chcmistigr,  Pfajdokipoal  AotioD,  mad  Tben^eatical 

Um.    CroiCK  8po.  ctot/t,  price  2t.  M. 


CWiltTilW  VSTBDAXS,  MJ). 

Prostitution  Medically  Considered, 

^^^■onyonto  Social  Aapecta.   Read  before  the  Harreiaa  Medical  Society.   S-  o. 


WILLIAM  BUTHIX. 

A  Tramp's  Wallet. 

Stored  by  an  English  Goldsmith  during  bit  WaodoriDgB  hi  Germany  and  FimiM. 
Hadtoatadj  by  parmiMioii,  to  a  VUk&OM,  Eiq.  Cnw^Sin,  «loth,frkt9*^6i. 


J.  LOXUT  SAXU,  K Jl. 

X. 

On  Elooding  after  Deliveiy,  and  its  Scientific  Treatment. 

Willi  *BpaaialC!lM|ilar  on  the  prafwtiTvtMntoMnti  Fmp.  elotk,  prie$6t. 

IL 

The  Mammary  Signs  of  Pregnancy  and  of  Becent 
Delivery. 

SvD.  dolk  ttmp,  with  Ptaia,  2r.  dd 

TBEDEBICK  SSWAB06,  Jmt. 

A  Treatise  on  Smoky  Chimneys, 

Their  Cure  and  Pmention.  FMortA  £dUwfi,  price  U.  M.,  iritk  JUuttrationi.  / 


Digitized  by  Google 
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Our  Domestic  Fireplaces. 

▲  TtmUm  cn  th»  EooMwioal  Um  oI  Foal  And  the  PrsrentioQ  of  Smoke ;  with 
ObwiTfcUoM  on  tli0  FtAtat  Lam.    Beeond  MdUion,  revUed,  teitk  SixtM  PUta, 

lU. 

On  Letters-Patent  for  Inventioiis. 

JJmy  8<v.  cloth,  prict  2*,  Qd, 

EOBEKT  ELLIS.  MJl.CX^  LJSJ^. 

On  the  Safe  Abolitioii  of  Pain  in  Labour  and  Surg^ical 
Operations  by  AnsestheaU  with  Mixed  Tapoun. 

Cfrown  8w.  doth,  pne$  2t.  9d, 

▲LFEED  FLEI&CHliLANN,  HJt.C& 

Plain  and  Practical  Medical  Precepts. 


The  late  Professor  E.  FORBES,  FJL8. 

A  Synopsis  of  the  British  Naked-eyed  Polmograde 
Medom. 

[liay  Sodaty.] 

TILBU^y  i1}X»  M.D.,  Lond.,  MJLC.P. 
I. 

Skin  Difieasefl, 

i  h.ir  Dtscription,  Patliology,  DioffnoBs,  and  Traatment.   With  oopioos 
for  the  Uee  of  Stndntoaod  PniiitiaiiiMW.  aM.  7«.  M. 

II. 

Skin  Dieeafies  o£  Parasitio  Odgin, 

Their  Natare  and  Ti  entmont ;  hidludhif^  tb«  Description  < 
found  in  Man.    WttA  riatu,  bvo.  cloth,  price  It.  iU. 

nr. 

The  Glassi&cation  of  Diseases  of  the  Skin,  with  Com- 
paratire  Tables. 

ABi^xvadbofimtholMlflalSoaMjofLoiite'  .F^p.  8m.  Si.  M 

Cholera  Prospects. 

Compiled  fi ;  ui  Personal  Ob-'-rv  iVron  in  the  Eut,  tutiSbm 
of  liuiiTi4\iak  and  UoTornmeate.   tinot.  priu  it* 


Digitized  by  Googl^ 


On  Penetiating  Wounds  of  the  Chesi, 

dttk^  Otm^  QmmaiSa^l^k^km  Maiiopol 


Treatment  of  SiseaseB  of  the  Bkia. 

Hup*  8vo*  prict  9$* 

HEEBERT  IKY. 

The  Royal  Guide  to  London  Charities. 

Showing,  io  Alphabetical  Order,  the  Namej  I>»t«  of  Foundation,  Addxtm,  Objoot, 
AniMiiriiimiiM,  NtunlMr  of  PBoplBlMniAted,  lIod«  of  AppUoKHon  to.  and  Chisf 


ProiMHr  JOnr  eAJfOES. 

The  Cattle  Plague, 

With  Official  Reports  of  the  International  Veteriaary  Conffresses  held  in  HambuzK 


The  Gastric  Begions  and  Yictnallmg  Department. 

By  an  Old  Miutia  SuBOioir.  The  whole  onfevard  and  inward  man,  from  the 
crown  of  liis  bead  to  the  oom«  on  his  littlo  Uigr,  all  teO  the  aid  tald  ci  U»  QaaMo 

liegious'  Wrongs.    CVo«?a  &vo.  cloth,  ^rke  2*.  iki. 

^^^^^^^^^ 

B.  J.  eOQDnSElOW,  W3n  'JtXSJP. 

Lectures  on  the  Diseases  of  the  Kidney,  generally 
known  as    Brij^ht's  Disease,"  and  Dropsy. 

With  lUustrationa  from  Nature  by  Tuff£N  Wxst.    (Jrown  8to.  cloik,  prUx  It. 


Br.  7.  E.  eSAT,  PJU. 

IIand]>ook  of  British  Water- Weeds,  or  Algae. 

The  Diatom ACEJ^  by  W.  CABBUTHKBa.  Crotm  Bvo.  chth,  Zs.  Qd, 


Epidemics  Examined  and  Explained, 

9m.  Hotk,priB$6i, 

n. 

On  "Epidemic"  Cliolem  and  Diarrhoea, 

Tiioir  PreroDtiou  and  Iroatmeut  by  Sulphur.    lUtrd  J^tUtivHf  1$. 

JXL 

A  Complete  System  of  Medical  Bookkeeping, 

Bt  lAUh  aa^ttvaa  boaka  ara  raquirod,  and  no  posting  aaaaamy. 

awaplito  art»  mitaUe  la  tatry^kurftprmetimmkmtthmjfeKn,  £ii*  14t.  W. 
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The  Trae  Piguie  and  DimeDsioiiB  of  the  Earth, 

Nowly  determined  from  the  results  of  Geodetic  Measuromcnts  and  Pendulum  Ol's^er- 
vationa :  oompared  with  the  oorrespoudiog  theoretical  elements ;  fat  the  fint  tioM 
dedveed  upon  purely  Oeometrical  prinoipm,  and  eotinderad  boui  with  refaraneete 
the  pro^Tfss  of  Kcientiflo  Truth,  and  as  bearing  njfon  the  practical  interests  of 
British  Commerce  and  Naviinitiun  ;  in  a  letter  addressed  to  Ueorge  Biddell  Airy, 
M. A.  AatvonoiBar  RoyaL  8w^  dc4h,  pnee  12s. 


▲LBEST  C.  L.  0.  GUVTHEB,  KJL,  HJ>.,  ShJ)^  Ito. 

The  Eeptiles  of  British  India. 

Imp,  4(n.  pp.  443,   irUfi  2)>  Pla(.'M,  cfnUainii^  mtmjf  Jtfftmt,  btaut^ftlUf  dnm  hg 
G.  H.  hum}.   Price  Jii  2*.   [ilay  ixnaety.] 


KSBSr  BAMEB,  JM^B,  BdUtaigh;  1UUCA  Sn^ud,  fee. 

On  Teething  of  Infants : 

Iti  prevalent  Errors,  Ne^dccts,  and  Dangers ;  UmIt  influence  on  tbo  Health,  and  as 
can(«e8  of  death  of  Children.  Inoludin^^  the  dangers  of  Teething  Powdei%  Sootiliilg 
byrupe,  &c.   lUustratod  by  Coses.   JTcap.  ^vo.  clotkf  prict  Sj.  ^d. 


HAKDWICICE'S  £I«£M£NTABY  BOOKS. 

Mechanics. 

I'iiH4f  UludrtUtd  bjf  ntarljf  100  cuU.    Tko  jparU^      each  ;  eompUie,  4d.  v  houtid  ts 

Hydrostatics. 
Chemistry. 
Hydraulics. 
Optics. 

FtUly  tllMtruUd,  Coaipkte,  4d, ;  cloth,  9iL 

Pneumatics. 

/•.f//y  iUuamted,  2d. 

"  Each  part  is  a  Terj  admirable  epitome  of  the  sa^eet  it  treats,  and  there  is  saore  relisUe  infor- 
mation in  any  one  of  iheM  little  pamphlets  of  a  few  peaee  Ihsa  there  i%  in  aaaj  a  SOtt^  «olfuu'. 
The  woodeats  are  in  ootUnek  or  oolj  sli^tly  shaitsd,  and  tbeir  sa^jeote  era  ewesitfaihr  asil 
selseted."— jCeerfeii  je»sif». 

OUmt  Worict  «f  « ilinihr  chtnetflr  an  In  pg^pMralion,  ud  will  aluntl/lM  lanaoBoad. 


Hardwicke's  Shilling  Handy-Book  of  London. 

A0  Easy  and  Comprebendra  Guide  to  Etetytbing  worth  Saaug  and  HMrinC* 

Koyal  3>2mo.  cloth,  pr»W  In. 

CoNTKjfTS : — Bazaars.  Ball-rocms.  Cftthedrals.  Dininijf-roonns.  Mxhibitions.  Mac- 
Kiotis  of  XoMHty.  Markets.  Money  ordfr  OlikoH.  Monimjouts  and  StatueK.  Mu^euiu?. 
Jdusio  haUs  and  Concert  rooms.  Out-door  Amusements.  Omnibuses.  Palaces.  Parks. 
IVmport  Offices.  Pictora  GalkM  B^ink^ioDS.  Popular  Eotartainmeota.  Poliea' 
oooits.  Flriaoos.  itaUwaj  Slalioiiai  Skamboata.  Tbmtam,  Tokcrmph  0fieoi>,  te. 
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Hardwicke's  Science-Gossip : 

An  illustmtod  ^Todium  of  Intcrchanpre  and  Gossip  for  Stodo&tl  and  Loftni  d 

Katura.   Jlont/U^f  price  id.   Yeai  h/Vo/umisinclotAfprietSt. 


MiM  £.  8.  HA£TSfiOEN£. 

Eilblirined  Hearts. 

EttshriiMd  Hevta  of  Warrion  and  lUmtfku  Paopls.  Wfth  nhnainttted  Initials, 
and  illustrated  with  numerous  Engraviagt  on  Woody  Aimorittl  Bmrinp,  ko,  Bmmi. 

t{fu,lltf  pt-iHttd  in  colourt,  price  £1.  Im. 


ADOLPHUS  F.  HASELDEN. 

Notes  on  the  British  Pharmacopteia, 

Showing  the  Additions,  Omiiiaonii,  Cbango  of  Nomonokture,  and  Alterations,  in  the 
vmriona  Oomponnd  FropHaUona.  Willi  Uomo  U  thow  Medicines  which  are  com- 
pMmttTtiy  new.  l^Wmyi  8«o.  doA,  priu  2».  fitf. 


Eeports  and  Papers  on  Vegetable  Physiology  and 
Botanical  Geography. 

$plat$a^fip^4H,priu79*9d,  [Ray  Soolrtj.] 


On  some  Varieties  and  Effects  of  Cancerous  Disease  of 
Eoue. 

Listen  Clinical  Friao  Eaaiy,  Unhmity  CoUago  ISOO.  8«o.        prie€  Zt,  9d, 


Dr.  W.  HOFMKISTEE,,  translated  by  l\  CUSiRLY,  MA.,  F.R.S.,  F.L.S. 

On  the  Germination,  Development,  and  Fructification 
of  Hi  oilier  Crvptogamia,  and  on  the  fructification 

of  the  Conifera^. 

pp*  506,  with  66  plala,  price  £1.  '>*.  M.   [Raj  Society.] 
JOHV  H066,  MJDm  Edinburgh. 

Practical  Observatiuns  on  the  Prevention  of  Consump- 
tion, 

With  Statistical  Tables  of  the  PreTalooue  of  the  Disease,  and  of  the  Comparative 
Salubrity  of  wlowFliMmat  Home  and  AbflOML  Dtrngifn^U, 


llta  lato  Sir  W.  J.  BOOSBB. 

Synopsis  Pilicum ; 

A  SynopsiB  of  all  Known  Ferns.  With  about  KK)  Fijrurcs  of  Cenem,  beautifully 
Drawn  on  Stone  by  FiTCU.   /a  9 parti^  at  'it.  etw/t  ptaU  ;  ii.  <>d.  cuhui  td. 
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miEinnnnBi,  TA 

Horse  "Warranty. 

A  Plain  and  Compr^ensitre  Guide  to  the  variou*  Points  to  be  ooted,  showing  which 
are  i:;ds«iutial  aod  which  are  Unimportant.   With  Foraw  of  Warranty.   Fcap.  Svo. 


How  to  Address  Titled  People, 

COMPAKION  TO  THE  WRrriMa-DttX  ;  or,  How  to  Address,  Begia,  and  End  Letters 
to  Titled  and  UMioiai  Penoosges,  together  with  Tables  of  Preoedenoa,  cooious  libt  of 
AbbreTiation%  BolM  for  Pnnotnatioa,  aad  iMtarvnUlHlMMtliB*  «fyalJkM. 

price  1*, 

A  word,  aod  more  than  a  word,  of  praise  is  due  to  the  Coropanioa  to  the  Writing-De»k.  Fall 
information  on  eror;  subject  of  importtince  to  coiTeapond«at«  is  afforded  in  it.  The  instructions  on 
offloial  ^  ^  of  ^portanoe  to  Qumj  per*oBS  onat^le  (o  obtain  the  proper  iafafi> 


The  Natural  History  of  the 

TTnTnifcTi  Teeth* 

and  a  Practical  Treatise  on  the  Diseases  of  tbo  Teoth.  Edited  by  FRANCIS  C. 
WEBB,  ILD.,  F.L.S.,  F.8.A..  MMaber  of  the  Bojal  OoUw«  of  Phjsioians  of  London, 
PhTrieiaii  to  lbs  GrMt  Vw4mu  Ho«pital ;  and  BOBBBT  T.  HUUCB,  ILJLCiL, 

F.L.S.,  Lecturer  on  Dental  Surpery  to  the  Metropolitan  School  of  Dontol  Seiwos. 
and  Dental  Surgeon  to  the  National  Dentftl  HiMffiUL  in.  JtLo^  dee.  jp.  htmU 


Prot  HUZLET,  r  JL8. 
J. 

On  the  Oceanic  Uydrozoa. 

With  12  pUtU$,  Imp.  ito.  pp.  m,  price  £1.  lU.  6d.   [llay  Society.] 

n. 

Lectures  "  On  the  Origin  of  Species." 

1.  The  Froaeut  Coaditioa  of  Organic  Nature.  2.  The  Ttut  Condition  of  Organic 
Nature.  8.  The  Method  by  whicti  the  Causes  of  tbo  Prosent  and  Conditions  of 
QiptBio  )i«(w«M«  to  be  disoovared.  TJki  OngiiM^  of  lAwmg  Baii^  4.  T3m 
PaipeknftloD  of  Living  Bolngt,  Honditery  Tmnnikriop,  and  Yarktioix.  6.  The 
Condition  of  Existonce  as  affecting  the  Po-petuation  of  Living  Beings.  6.  A  Critical 
Examination  of  tbo  Position  of  Mr.  Darwin's  work  "On  the  Origin  of  SjjPecies,"  in 
relation  to  the  complete  Theory  of  Um  CausM  of  tht  PhtaMMM  Of  Otjamm  Nalam 
Compute,  i»eMh,frim2t»6d, 


OSOBQE  K.  JESSE. 

Sfleearches  into  the  History  of  the  British  Dog, 

Trom  Ancient  Laws,  Charters,  and  Historical  Kecords.  With  Orig^ioal  Anecdotes, 
and  Illustrations  of  the  Dog,  firom  the  Poets  and  Pruso  Writerri  of  Ancient,  Me^iiaevaJ, 
«b4  Modoro  Tioawk  Wiih  T«wb^  whole-page  fiogravings  desigaod  wsd  «l0h«d  by 
tboAndior.  Tmftb.,tkm9df9kM»tprie$9tB.,i  Jwdiapaptr,AU» 


The  Laryngoscope, 

IHwitiiM  fe»  il»  Use,  aad  FmMui  Ilhnlratiow  of  tti  Tala%  ialbe  MMrali  aad 
I^MlBMBtofDiMaMsof  thoTlumitudNoMi  (»oii»  8m.  prw  Sib  CtfT^ 
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e.  P.  JWUIiWI. 

liie  Userul  Plants  of  Great  Britain. 

A  IVeftliie  on  Hi*  Wndpal  Nati^  Vegvtablea  eaptble  of  Ajpplloatloii  w  TwA  or 

Medicine,  or  in  tbo  Arts  and  Blanufacturea.  Tllusiratr  1  ^y  T.  E.  Sowitibt.  800 
lUuitraUoiui  coloured  by  haad.   Jkauiiftdly  bmwi,  beviHed  tdgu,  priu  12«. 


The  Grftsses  of  Great  Britain, 

■  Containinrr  T5fe-size(|,  fuTl- coloured  Drawings,  vnth  mag^nified  Orgiins,  of  144  Britidt 
Qrassea,  and  Obsenrations  oq  tbeir  Natural  liistory  and  Usee.  lUustnkted  by  J.  £. 
Bomamt,  Ji^cU  8»e.  dhlky  priu  £L  14a. 

This  U  the  most  comprehensire  Work  on  Britiah  Grasses,  an<l  is  the  only  book  wUdi 
I^Tw  Uio  magsifiod  wguk  to  onable  the  reader  to  reoogniae  tho  vaKiouagnMoea. 


SABKT  J!nS8»]IJL 

Holiday  Papers. 

Thirty>BetMi  papers.    Crown  8vo.  cloA,  friet  9$, 
"Fall  of  deep-toned  feeling."— Ueutnger. 

"  His  anecdote*  would  have  detigfated  White  of  ^i  lhome^."— London  Rtciew. 
••£■9  aod  aaari^  VaiUag  aad  £Nf«ibK     P«<«^  aateial  aad  a 


oBOQun  xmp.  mi. 
A  Description  of  certain  Dry  Prooesses  in  Photography, 

Specially  adapted  to* tho  use  of  the  T  ni  i  ^.ith  Rupplementai-y  Notioa  Of  PltlU^ 
tuafol  to  the  Scientific  TrayeUer  aiKi  Misnonair.  I*ost  8vo.  j^ric*  it. 


H.  T.  S.  DKFEON,  F.L.S. 

Blemeiits  of  the  Anatomy  and  Phyaiologf  of  the  l^eeth. 


S«T.  X.  X.  JOBttAXD,  M.  A. 

T^shjB  and  Beriews. 

Their  Origin,  History,  General  ClwMOter  and  Signifioanoe.   Perseontion,  FroMil^ 


On  the  Influence  of  Railway  Travelling  on  Pnblic 
Health. 


**  We  •iroaaly  reeomnend  the  work  to  all  who  are  oonneeted  with  the  maaagoment  of  rMlwaya, 
or  in  the  lubft  of  tf«T<>Uing  bj  them.   Tbe  maet  of  eTideooe  goes  to  orore  thet  whilst  the  aotual 
Ecr  ol  life  in  travcIUag  or  rail  is  compmratirelr  small,  that  to  heelth  is,  ttom  Tarions  caoses, 
mUa,  Ba*  for  tlM«yasasiieaefthsaeaadthiirfeiBBdiM»  ire  Ml  MiKtke  reader  la  the 
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S.  LAITKEBTSE,         f  JL8^ 

On  Pood.  ^ 

A  Couno  of  LectOTM  deliTarad  at  ths  Sooth  Kemiogtoii  lfiiw>«m.  400  0«n 

n. 

On  the  Uses  of  Animals, 

In  Relation  to  the  Industry  of  Man.  A  Course  of  Six  Lectures,  delirered  at  tk 
SoQih  XflBaliigCon  MoMnm.  SBOpp*,  Crowifo.  €totk,,fuilg%U»ilfmltd,frk$9«, 

Silk.  Wool.  Leather.  Bone.  Soap.  Waste.  Sponcrea  and  Cortlfc  SfMll-fiA. 
Insects.    Furs.    Feathers,  Horm,  and  Hair.    Animal  Perfumes. 

The  above  Ltctm'u  on  Food  and  oh  A  himuU,  bound  toffctiter  iu  one  Volunu,  clittk,jiriu  it. 

Half-liouis  with  the  Microscope. 

lUvntrated  by  250  Drawbgi  from  Nature  by  TuflTen  West.  Third  MkHtUm,  n%d 
eniargfd,  irttk  full  (ftserij^on  of  Ike  wutiot  parti  of  tkelntlnmunt,  prktis.  U. 

plain  :  is.  ru/oxnd. 

Half-an-hour  ou  Structure.  I  Hall  an-hoiir  at  the  Pond-side. 

Half-an-hour  in  the  Garden.  I  Half-an-hour  at  the  Seaaldflu 

H«lf-(M»-hour  in  tho  CouDtrv  |  Halt  -.m-hour  In-door^ 

Appendix. — i  iie  i'reparation  and  Mounting  of  Objects. 

n*. 

Schleidcn*s  Principles  of  Scientific  Botany. 

Translatod  from  the  German.   Bvo.  FuUjf  UlvtUated,  ^rice  Vm.  Qd. 


The  British  Perns 

(A  plain  an<i  Easy  Account  ofK  Toprother  with  tboir  Classification,  Arran£;ement  of 
Genera,  Structure,  and  Functions,  Directions  for  Out-door  and  Iii*diOor  OolttrattDO, 
kc  Fully  lUMHraUi,  price  i$,  wUmred  6y  hand  ;  2s.  Qd.  plain, 

n. 

Wild  Plowers  worth  Notice. 

A  MlMtion  from  Uw  British  Flont  of  somo  of  our  native  Plants  which  are  most 
mtknotiTo  for  fh«r  Bettuty,  Ui««,  or  AModAtkms.   inustrated  by  J.  £.  Sowekbt. 

Fcap,  8ro.  cloO<,  rolonrtd  hi/  hand,  As. 

**  We  could  while  away  a  long  summer  duy  tiiliiing  of  the  pleasant  thiaim  •unrated  bj  this  little 
book.  Altboagh  all  intelliftctit  prrnonR  cannot  brcome  botasittt,  not  to  know  the  wild  flowm  of 
oar  eooDtiy  U  to  be  igDorant  both  of  our  country  and  ourselves.  And  this  little  bo(^  will,  m  a 
pocket  companion  donag  holiday  rainblea — the  deaeriptiona  and  plates  being  both  ipiod — dartror 
this  ignoraaoe  in  refefSMe  to  at  issst  a  fcandred  plants.  After  msatering  tt«  the  stadeat  wBk  ke 
not  a  littla  salMnidsd  at  hltowB  leanlBg,  whin  h««Nrf^  itia  Iho  •!  ' 


Ttf. 

The  Fei'ji  Collector's  Album. 

DotoripMw  PoHo  for  fho  reoeption  of  Nnlnral  Bpedmons ;  containing  on  the  right- 
hand  pagt5  a  description  of  each  fern  jirinlod  in  colonrs,  the  opposite  page  bcinic  ieft 
blank,  for  the  collector  to  affix  the  dned  specimen  ;  forming,  when  fiUed,  an  elegant 
•ad  oempMe  oolleotioa  of  this  interestiDg  fanily  of  plantsi 

Si  e  of  tlr  Small  Kdi(ioi),  hfi  ^\  iv.  ;  L-n-ite  KiJ.tmn,  17A  %11  »».  Handfoi»<h 
IfOMHdf  pncc  One  Onihta.  The  LarQ<  EdUton,  vrtihont  dacriptim  UtUr-yrm,  Ont  Omimm* 
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J.  z  LAURiarcE,  PJI.CJB. 
The  Optical  Defects  oi  the  Eye. 

NwT  8ight,  Aged  Sight,  Weak  8ight  and  Sqiiiot.    60  Wooiients.    S«<0.  clvth 
J.  Z.  LAUSIMCS  Md  &.  C.  ItOOtf. 

Oplitlialmic  Surgery. 

A  HftD^y-Book  Sot  fkMtttioaan,  lUtutrated,  &eo,  cloUt,  ptnee  ^ 


GEOP.GH  Lkwaas,  fjljcm. 

Sympathetic  Ophtlniliuia. 

lU  Svmptoms,  Diagnosiii,  and  TreAtment.    Wti/t,  Hfustiadtx  Cui«,  bro.  temd, 

HEJTKT  LAWSQV,  ]U>. 

A  Manual  of  Popular  Physiology  : 

BeiDi^r  an  Attcmjit  to  Explain  the  Science  of  Life  in  Untechnical  Laogiiag*.  B/ 
HEMiV  La\v&o>^  ALD.    I''cap.         yitk  Siatty  lUuttrationSf  prUe '1*.  GJ. 


WmUEABOT. 

The  Home  Nurse. 

A  Manual  for  the  SicV  Ttoorn.    >*•         /'  '  V '      Fcap.  S.-o.  r/of/,,  ;,i-Av  2...  R,/. 

*'  In  our  notice  of  the  tirst  «hiuu)ii,  mv<  fijir^nsed  our  Hjiprohmtton  of  the  ruiuiner  in  which  ib* 
bad  performed  her  tatk  ;  nnd  we  urn  graliilcd  to  nee  tbut  the  uf^oful  lM60Da  ahe  inculcAted  both  in 
rtffMd  to  ouniiig  »ad  medical  aUcuoauce  bave  aft  witb  Mieb  graeral  aDprotai  •«  to  XMaire 
AootlMr  9mm  ofker  mfMtMdiiiff  twt  ndl|r  nlMbW  ^vimar—LimeH. 


A  Monograph  of  the  British  Angiocarpous  lichens. 


LOCAL  MUSKUMB. 

Hints  on  the  Formation  of  Local  Museums. 

By  the  TreMUfvr  of  thft  WlmUadflii  HuMam  CommittM.  19iM.,  pric  It. 

ill  Hf  (rated. 

Local  Museum  Notes. 

Ao.  I.  teitk  mapf  price  2iU, 

Capt  J.  H.  LUKIS. 

The  Common  Sense  of  the  Water  Cure. 

A  Pnpulnr  Descriptioa  of  Ufa  and  Tnatmont  at  a  Hydrajpathio  Ettobliahmoiiti 

Ctvtrii  bvo.  price 

WmLLKACKimB,  U.,  MJM!.?. 

I. 

The  Use  of  tlic  Laryngoscope  in  Diseases  of  the  Throat. 

With  an  appendix  on  Khinoeoopy.   bto.  cloth,  price  5t. 
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n. 

On  Enlarged  Tonsils  and  tiieir  TreatBieni  wtthoni 
cattixkg: 

Being  the  Abstract  of  two  LoctUTM  fliliifW^l  §t  tb»  DiMpmmty  fOT  DImmM  of  ttt 

TbroaL   Svo.  tewed,  prux  It. 

The  Treatment  of  Hoarseness  and  Lon  of  Yoioe» 

^the  direct  ■priiarttop  oi GaitMiii^  iol^Yamii Cfcwifc.  IPirttilaawmtQMM. 
8to*  ttw$it  pnotiMm 

IV. 

On  Diseases  of  the  Throat. 

Part  1.  Diseases  of  th&  Phttrvnx.   Ptu-t  2.  Diseases  of  the  (Esophagus.  Part 
Di— eee  of  the  Luynx  and  Trnchea.    Being  the  Jacksooian  Prize  Bni^  for  1MS> 
bwutifully  IllustrateU  bjr  Chromo-lithograpby.   [/n  preparation.] 


MACKENZIE'S  EDUCATIONAL  BOOKS. 
Already  PubUtked, 

Mackenzie's  Tables. 

ComnMrdal,  Arithmetical,  Miscellaneotts,  and  ArUfleers'.   CalculaUooi  in  Bridt- 

layinfr,  Carpentry,  Lathiii^^,  Masonry,  P  ij  er  hanging,  Paving,  Phmting,  Plaster^ 
ing,  Slating,  Tiling,  WeU-ainking,  Digging,  &c  &a  Fractions  and  Dacinnik 
Forms  of  Receipts  and  Bills.  Calculations  on  Man,  Steam,  Railways,  Power,  lif^ 
Wind^  &0.  Langiifuro  and  Alphabets.  Calendar  of  the  rhiirch.  S^ptiiro  Money. 
Principal  Foreign  Moneys  and  Measures.    Qeographic^U  and  Astronomical  Tables, 

Murray's  English  Grammar. 

Complete,  word  for  word  with  the  ShffiMc  Editions.   Price  2d.,  ClUk  id. 

Mayor's  Spelling. 

With  numerous  Cuts.    Price  4<i.,  «r  S  pmrtt  M.  mA. 

Walkinghame's  ArithmetiG. 

SiBw  M  tlM  HUf •flTOim  Bditioii.  Ptm*  4A»  or  2  iMfit  2dL  cmI,  Clpl4  M. 

Short-Hand. 

With  PhnflM  and  Exeraaes,  to  gain  facility  in  the  use  of  aB  ttMlniMla^l7«Ubh 

perfection  may  aooa  ba  attainan.    Complete, price  2d, 

Phrenology. 

Bsnlaiiiad  and  BiaamUflad.  ClMasZtft.  »iie»2d. 

Bookkeepmg. 

By  Single  Entry,  vitii  azplanaUonaof  Sobridiary  Books,  being  a  omM  nalM  i» 
the  Whniaaila  aad  Batait  8h«fkaapar.  OtmfltH,pHm2d. 


8.I.]IACm,MA 

The  British  Fossil  Sponges 

(An  Illustrated  CataloRiie  of).  With  Dmatiptkm  aad  Figum  ti  «pWMte  cf  HI 
Typical  Specimens.  i»  5  Part*  at  bt.  mmA. 
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Dr.  MAlGEaBD*  f AOP. 

i  AsUuna,  Consumption^  and  Bronchitis  treated  hj  the 
Water-Guie  and  Air-Bath* 

Man<j:n all's  Questions. 

Xh«  Ohmp  Edition  of  tiiU  Taloable  School  Book  b**  boea  carofullj  rerised  and 
Imoffht  up  to  tho  pr«M 


j      towght  up  to  tho  prBMDt  tiefc   It  it  well  priiitod  ami  itrongly  bomL  AnMcf^ 


Dr.  HAP 

Lectures  on  Public  Health, 


&alimu,pnet  2i. 


J.  C  LOT  KABSH,  XJU^P. 
I. 

Special  Therapeutics. 

An  Tnvestir^tion  into  the  Treatment  of  Acute  and  Chronic  DiseASe  by  ih« , 
*  Uou  oi  Water,  tho  ULotf  Air  Bfklh,  and  Inhalation.   Croim  Sao.  jnict  Zt,  6d. 

n. 

Instructions  to  Mothers  and  Nurses  in  the  Lying-in 

Chamber. 

Fcap.  8tv.  tewdf  price  Qd, 

GSOSOE  W.  »AEiHTAT.Ts  LLJC. 

An  Index  to  the  Pedigrees  contaii^ed  in  the  printed 
Heralds'  Visitations,  &c. 

Meyen's  Geography  of  Plants. 


Translated  from  the  German  bj  Miai  Margaret  Johnston.  8m.  pp.  422.  price 
10t.«rf.   [Ray  Society.]  *- 

I. 

The  Modem  Treatment  of  Diseases  of  the  Skin: 

Being  an  Epitome  of  the  TreatmeDt  now  in  iitw  by  the  most  eminent  authoritiM  OQ 
the  subject,  both  in  England  and  on  Uie  Contiaant.   JJtmjf  6t)u.  priot  Z$.  Q*L 

n. 

On  the  Treatment  of  Syphilitic  Disease. 

Reprinted  trom  the  Papers  in  The  Lancet,  Medical  Timee,  and  Medical  dnmhrgmd 
tlMM  imd  b«lat«  th0  H«dlMl  Soola^  «f  Lotidon  aiid  tin  W«B^ 

PittirtLpric«U.  Fart  IT,  "it.  PaHULinlhetfm, 


\ 
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m. 

The  Treatment  of  Lapus* 

9p0i  tiwif  pttct  lit 

IV. 

The  JStrcam  of  Life  on  Our  Globe. 

Its  Archives,  Tra<iititiuR,  and  Laws,  as  revealed  by  Modem  DUooTerie*!  in  Geoiogt 
and  PnleDODto)og-y.  A  Sketch  in  Unteohiucal  Lamgoageof  the  Baglimiug  aod  Growth 
of  Life,  and  the  I'bysioIo^'-ieAl  Iaws  which  g«vom  its  PrOgrSM  KOd  OgOUtim. 

fitcond  Edition,,    t'rvwtt  6vo.  cloth,  024  pp.,  priu  6«. 

CONT£2«T!s. 

Tlw  B«|^ning  of  lAte.   England,  long,  long  Km.   Th»  Fiivi  Dwrilers  on  Etfll. 

The  First  Builders.  Tho  First  Wanderers.  The  Fint  Colonists  of  Sacred  History. 
The  First  Language.  The  First  Alphabet  The  Bnttleof  Life.  Glances  at  tho  Uw» 
of  Life.  Life  m  the  Blood.  Life  in  the  Nerves.  Life  of  a  Giant.  Life  of  Men  of 
Qeoioa.  IjiAu«iim  <il  BmoldQe  on  Life  and  Eaoe.  life  in  tho  StaiaanAPbwttsj  «r, 
Colonrad  8t«JW  Mdtfaair  liiMoitei>ta>  to.  &e. 

FEAHCI8  JfOBTOV, 

A  Manual  of  Greography. 

Boing^  a  Description  of  the  Natural  FoMures,  Climate,  and  Prodaci;  n-  ^f  the  varkiy 
regions  of  tba  EnrtlL  Limp  clothf  l<.y  Bound  m  XdoUer,  vith  Coloured  M9f*t 
Ilk  <ML  /  in  paper,  tmCloirf  Maps,  1UL 


I.  W.  HJJSS,  SMS, 
L 

The  Ward  Manual ; 

Or,  ludox  of  Surgical  Diseases  and  Injuries  for  the  use  of  Students.  (Jit^tk,  prict  Zi. 

n. 

Notes  on  Personal  Hygiene,  Iso.  1, 

bvo.  ftwed,  price  6d, 


Oken's  Elements  of  Pliysio-Philosopiiy. 

Translated  from  tho  Gorman  b>  Alfred  Tulk,  Esq.  Price  lOs.  (kU   [Bay  Society.] 


H.  OBOEUiOnilUy-PlHSlLL. 

The  Book  of  the  Pike. 

A  Practical  Treatise  on  the  varioxis  methods  of  Jack- Fishing,  with  ma  analysis  of  tfai 
T«oklo  omployod,  tho  Hiotoiv  o£  tho  Fiab,  to.  Also  a  Chaptor  oa  (9^lnnin(  f» 


REUBEN  PHILLIPS. 

On  Atmospheric  JilecLricity. 

Svo.  tewed,  prict  it.  ijU. 
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J.  SL  BUkSCEE,  Eooge  Croix. 
I. 

Heraldry  founded  on  Pacts. 

Or,  TKe  Pttrtutvantof  ArtHS.    Second  editioo,  with  additional  Notes  and  Illustra- 
tioiu^  and  motv  than  200  Uluatratioos  from  ih«  moei  aotbenUQ  ■ouroea.  JMmy 
etothj  with  lUHMtnattd  FttmtispUet,  price  6t. 

"The  iucreased  interest  takea  of  Ut«  jesra  io  beraldrj  ia  evinced  br  tfte  namber  of  work*  which 
h*Te  appeared  to  elaoidate  it.  Amoni;  these  the  firat  plM«  aaat  be  Met^oed  to  Planoh^'a 
*  PwautTact  of  Arms,'  m  rigorously  acientiflo  examinstion  into  the  origin  and  e«xlj  hi»torj  of  ooat- 
annoiur,  in  which  even  thine  id  snbmitted  to  the  test  of  •  tlMD  oritiaiSBi.  The  sntbor  ia  m 
dialinKWibed  member  of  the  Kngliah  CoUage  of  Arms,  and  has  pedbflMd  thoiiyBflalt  task  of  producinit 
an  Baaav  on  Uaraldry  full  of  iMroiBg  aad  WMnwb,  f«t  vrittaa  iaa  tdBeientlr  lireljr  »tjl«  to  be 
mad  wltli  ddicbt  bj  inanj  who  nr*  m»  IwnMie  •DthBrtiHi.*'-Jaifti»wyb  Bnitm,  April.  18«. 

It. 

A  Corner  of  Kent. 

Korno  AoMmA  of  tbo  {MtfUh  of  Aifa<iMKt«8aiid«idi.    Dmtf  8»9.  lUudrai^, 

price  15j. 


Popular  Science  Beview. 

Edited  by  Dr.  Lawbov.    Vdi.  1,  2,  and  3,  Srok  cloth,  pru:t  12t,  $«uk,  woL  4, 
cMh,  price  14f.  dd. 

Prof.  A.  de  aUATEEFAQES. 

Metamorphoses  of  Man  and  Animals. 

BoRcribing  the  changes  which  Mammals,  liatrachians,  losoots,  Myriiipods, 
rVustacoa,  Annelids,  and  Zoophytes  under^  whilst  in  the  egg;  also  the  senee  of 
Metamorphoses  which  these  beings  are  subject  to  in  After.life.  Alternate  fenera- 
tion, Parthenogenesis,  and  General  Reproduction  treated  tn  uUiuo.  With  Notes, 
K'iviDg  rofcrcucaa  to  the  works  of  Naturalists  who  liave  written  upon  tbo  mbjoofc. 
Translated  by  H£»Br  Lawsom,  M.  D.    f  r .  -.-n.  Sfo.  dotk,  price  6«. 


Br.  BAMSKILL. 

On  the  Curable  Pornis  of  Epilepsy  and  Paralysis, 

Being  a  Series  of  Clinical  lectures  delivered  at  the  National  liospiUd  for  Epilepsy 
ud  PRndyna.  {lit,  the preee.) 

JOHV  BAY. 
I. 

Mernoi  ials  of  John  llay. 

Oonristing  of  the  Life  of  John  Bay,  by  Derhiun,  the  BiograpWeal  Kotloe  of  Ivay,  hy 
Tiaroii  t'uviur,  ami  M.  Diipotit  Thuar  iu  ttiu  Hio^'raphiu  I  iiivorsello  :  Lifo  of  liay,  by 
Sir  J.  E.  Smith :  the  Itineraries  of  Kay,  with  NoteSjJgr  Messrs.  i3abiQgtoD&  YarreU. 
Edited  by  K  LAVKBaTBB^  M.D.,  F.B.a  8va.^,  280jj»r»b(7«.  <M.  XRi^  Socklj.] 

IL 

Xietters  of  John  Bay. 

Bditod  Iqr  E.  jMOaasaA,  IID.,  F.B.8.  8«o.  pp»,  502,  priee  7§,  9d.  [R07  Sooiety.] 


Beports  on  the  Progress  of  Zoology  and  Botany. 

Translated  by  U.  E.  Strickland,  Jun.,  Esq.  M.A.,  F.Kii.  ;  E.  Lankester,  M.D., 
P.  U  S.  ;  and  W.  fi.  Maodonald,  E«|.«  B.  A.  ^  m,  8m».  cloth,  price  7e.  <M.  [Boy 

Society.] 
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Beports  and  Papers  on  Botany; 

C6nsi«tingof  Tran  1  it  i  r  s  f  omtho  G  rm m.  Tmulltod  by  W.  B.  Mocdonalii,  Esq., 
B.A.  ;  U.  BuBk,  ikq.,  >.H.a  ;  Arthur  Uanbw,  Bm.,  F.R.S.  ;  and  J.  HadMk 
Esq.,  B.M.  Seveti,  Piata,  pp.  494,  9m.  dolk^  prtet  ?«.       ISs^  -SttoietyJ 

Keports  on  the  Progress  of  Zoology. 

Tnoslated  from  the  Qcnnan  by  G«o.  Busk,  En.,  F.BA  ;  A.H.  Hslkktr, 
awl  AlMTkiBc.BMi.  J>.       0w».        j>r^&  M  fB^TBoototj.] 

Beports  and  Papers  on  Vegetable  Physiology  aad 

Botauicai  Geography. 

£dit«d  by  A.  Uenirey,  J^q.,  F.B.S.    Xkrt<  Flala,  pp.  414,  8vo.  c/oCA,  p-kv  7«.  6i 

JAMES  REDDIE. 

Vis  Inertia  Yieta,  or  fallacies  affecting  Science. 

dvo,  doth,  prici  6*.   

0.  amHBCL 

I. 

The  Tanniu  Process. 

SeooTid  tdiUon,  veiik  AppeadiXf  JVajHk  boardt,  pric4  24.  M*  , 

The  Appendix  is  also  sold  separately* 


ScargiU's  Essays  and  Sketched* 


First  Help  in  Aoeidents. 

Being  a  Surgical  Guide  in  tho  absence  or  before  the  urriTal  of  Medical  Aasistanoe.  Far 
tlieuse<rf  the  Pabli«,  c^eeiaUyfor  Members  of  both  MiUtuty  and  M«val  SMnieai^ 
YotuuteMBy  and  IVaTeltan. 


Ktaa 
BM 

BtoIh 
Bruiaes 


Bums 


Drowning 

Ezbaustioa 
HaogrDg 


GoM 

Dialoeatfons 

And  other  Aooidente  where  instant  aid  i?  needful. 

1%  Sup.  Itotfti'  o2w.>.  i  l'Ahf  price  2t.  Qd. 


Scalda 

Bprains 
SofFoeatkm 


Profcsaor  SCSLEWES. 

Sehleidon'vS  Principles  of  Scientific  Botany  ; 

Or,  Botany  as  an  Inductire  Soiraoe.    Translated  by  Dr.  LANK.Errr.n. 
Bfeiry  Betaaikal  Library  should  poaaeea  this  Work,  as  it  ^omtaine  the  priaciplee  ut«uii 
which  all  St(\ictural  Botany  Li  hnsed.    Hnudi  ds  <>/  iVotiatH  w4  SsMV  #%M« 

btauttj/uUjf  (nffravtd  on  Cittcl.   Jjtmi/  Sua.  prict  lOi.  (k^ 
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Alexander  Yon  Humboldt ; 

-rriwt  mjjr  lin  ■wwiMilMiai  In  ■ 


Scientia  Scicntiarum, 

6po.  seteedf  price  Hd.   

Journal  of  Botany,  British  and  Eoreign. 

The  Journal  consists  of  two  dwtiDoi  sections:  the  one  devoted  to  General  BoteOY, 
the  other  to  the  Botany  of  the  BriOidi  Isles.  In  both  dimions  Ori^rinal  Papm  on 
imbjeetai  nmw  to  Boienoe  are  g^ren,  and  when  aeoessary.  illastroted  elUiw  in  the 
Text  or  by  special  Plates.   J3eMtKt>Wly  /tfiwMrf  ig  FUeh,  VoU.  L,  IT.,  IIL, 

bound  m  dolAfprtce  £1.  5».  each. 

The  /'  Journal  of  IMam**  ta  pabliahed  on  the  lit  of  ereiT  Month,  price  2*.  -1  nnual 

JAIOIS  &ICHMOND  SHEEH. 

Wines  and  other  Fermented  Liquors. 

^,^°S^J^.  ^^•'^^^  A<fse  to  the  I'reseiit  Time.  Dedicated  to  aU  Cozunu&en  ia  the 
Uatted  Kingdom.  MM^&m,eM,fne$Si, 


Bathing:  How  to  do  it,  When  to  do  it,  and  Where 
to  do  it, 

8e9t 


E.  SI£2£CK,  Saperintendent  of  Pablic  Gardeu8|  Vieona. 

Picturesque  Garden  Plans. 

A  Practical  Guide  to  tho  Laving -out,  OmamentatioB,  and  Arrangement  of  Villa 


24  Co  lour  gd  riantf  price  21*. 

"The  arrauKement  iaconoiseavd  compleidj  deteriptlyej  SO  that  say  sipert  fsidwsr  esB^hja 
Terr  short  study  of  the  ftTSPiptos  Mt  forth,  orruce  e»   "  ' 
abedss,  M  ask«4  dsm  or  hanea  iraste.''--jMMirr 


P.  L.  SDOIOHBS. 

Waste  Products  and  Undeveloped  Substanoes ; 

Or  Hint  ^  for  Enterprise  in  Neglected  Fields.   Fcap.  8ro.  ehtk,  price 
M  OMre  re«aiDg,  the  Volume  ia  interestiDg  sad  iastraetiTe  j  bat  we  nunt  fo  fortiMr,  sad  say 
MM  are  tetoass  to  bo  |ot  enl  am  hr'Sm^  i^l^       m*  of  ito«og^stioas,'*--.Baate. 


Clinical  Notes  on  Uterine  Surgery; 

With  Hpeciil  Tleforocco  t»  tko  ]laiM«lliairt  of  ftho  Stoflo  OmSOkHL  ^tXmOtf 

titu9iraud,  ptiCi  Ji,i  It, 
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FemSy  British  and  Foieign^ 

Their  History,  Oreanopri-ajihy,  Cla»8i6cation,  Nomenclature,  and  Culture,  with  Direc- 
tions ahowiiunRrlwdi  are  the  best  adapted  for  the  Hothouse,  Greenhouse,  Open- Air 
Femenr,  or  WMdIu  Ctm,  With  aa  Indes  ti  Qm&n,  Species,  and  BTnooymi. 
With  258  WoodmteolOMMn  and  JHnaetimia.  a«Mi8w.«loM,>W^«tfMtF«fM4 

price  6#. 

llr.  Smith  is  acknowledged  to  be  one  of  the  first  authorities  on  Ferns,  hating  been  eo' 
gagied  umrij  half »  oantoiy  ja  amuBgiiig  than  at  Ksv. 


W.  J.  ODfB,  KJB.,  1mA, 

On  the  Treatment  of  Enlarged  Tonsils  without  Excision. 

Pari  /.  Svo.  cloUi,  price  S».  9i, 

W.  ABBOTTS  SMITH,  W.E.CJ. 

I. 

On  Human  Entozoa : 

Comprising:  tho  Desnription,  Pathology,  and  Troatmort  of  tVic  Intestinal.  Hyditid. 
and  otbor  Species  of  \Vorms  found  iu  Man,  ;iu<l  of  tho  AtFeotions  caused  by  their 
Presence.  (This  work  includes,  with  M.  Davaim.- '.-t  jx  rQiijtsion,  an  abstract  of  sons 
^rtions  of  his  "  Traits  dei  Entoaoairea.'*)  Ocl»w,  cUnk,  pp,  251,  vi(A  W'ond  EnprBr- 
xngM,  and  fflouary  0/  TcrmSf  price  Si. 

n. 

On  Diabetes, 

And  some  other  Urinary  Affections  arising  from  In  it  iln'ity,  Woakuesa,  or  InflaOl* 
matkm  of  tiw  Bladder  uid  Urinary  Ofgana.  Tkuxl  £dUuut,  dotk,  3s. 

On  Glycerine, 

And  its  Uses  in  Me<lic  tnc,  Hnrgety,  and  Pbanmuqr.    ParUv  an  Aiu/taittji  IL 
.   Dcmarquay  a  wort  "  Do  la  GlyoArine,"  &c.    CMk  eMwr,  Is.  ML'  ■ '  >  •^'^.^jSS? ' 

IV.  "  — . 

On  tlio  Treatment  of  Aflections  of  the  Throat  and  Lunirs 

bv  Inhalation.  -  • 

With  a  Paper  on  the  Treatment  of  Whooping  Cough.  Sccoad  KddloH,  L'iotk  f»Mr, 
price  Is.  60.  .  . 

V. 

Observations  on  Hay-J^ever,  Hay-Asthma,  or  Summer- 
Catarrh. 

Tldrd  £ditum,  price  Is.   

AIOKASDIB  SOMXBTIUa. 

Autobiography  of  a  Working-man* 

Fcap.  Bro.  price  St.  6d, 

"A  book  to  l>«  read  with  fcreat  ioterMt,  not  rnerflj  ta  afibrdiog  iosishts  into  wr:  n  l.ich  j>tvam* 
of  (he  middle  cImwi  visit  fkr  too  SfMiieglif ,  bat  also  at  offeriaga  pietare  of  eharaeter.  Mr.  SosmttIU*'* 
earilf  lif«  is  attractive,  a  pisee  of  Soottiah  Asraelsr  sad  sssnsry  worthy  of  ita  plaee  in  a  ~  — 
Mepsghy."—^*— — . 
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I. 

Surgical  Experiences : 

TbeSabiteiUMofCUiiioiJLMtarM.  9to.  doth,  friee  U*.  (id, 

n,  tOLLY,  JAM. 
n. 

The  Human  Brain ; 

Its  Ckmfignratum,  Scruciur^  aod  Pbyiudogy;  ninttrntod  bv  BoiereDOOB  to  tho 
Nerroos  ay^bem  m  Hio  Loirar  Orders  of  Animaii,  8w.  doth,  ft,  6dL 

"  We  hsTn  rrroaffd  th»  work  with  moch  attonllea  I 
XmAmi  and  Ediubwra^  fkiMigiMl  Mt 

"BieeUent  io  ili     

Ckintrffical  RepUw. 

'*  It  ttffbrds  us  great piMiB*  tobo 
and  Surgical  Jmnud. 


J.  T.  BOSWELL  STM£,  F.L.S.,  ud  Mn.  LAJi££ST££. 

Sowerby's  English  Botany : 

Containing  a  DaMripUoo  ud  Life-Six*  Dnwintf  of  OTCtr  British  PUnt.  Edited  and 
broufrbt  up  to  tiie  pr—ent  Bteaderd  of  wIeiitiM  Imowlodgfe  by  T.  BotWKi.  Stub, 

F.L.a.,  &o.  With  Popular  Descriptions  of  the  Vnea,  History,  and  Traditions  of  each 
Plant,  by  Mrs.  Lankrster,  Author  of  "  Wild  Flowers  worth  Notice,"  "  The  Britifh 
Ffln»,**Ce.  The  Fi^mrcs  by  J.  E.  SOWERBY,  JaMB  SOWBBT,  F.L.8,»  J.  OB  0. 
SOWKRBT,  P.L.8.,  and  J.  W.  Salter,  A.L.S. 

The  Distinctive  Characteristics  of  this  edition  aro,— 

1.  A  Hfo-sixe  drawing  of  every  British  plant,  arranged  according  to  the  Natural  System 
of  Do  Caoddlto. 

2.  Where  necesKiry,  the  plates  are  aocompained  by  illustrationa  of  the  structure  of  the 
Tarious  orf^ns  of  the  plant,  especially  of  ihoae  structures  disoovered  within  the  last  few 
years  by  the  use  of  the  microscope. 

3.  All  the  illuatrationa  are  full-coloared,  instead  of  hAlf-ooloored,  and  the  utmost  cere 
te  teken  to  edhera  ae  eloeely  as  poHlblo  to  Mture. 

"Under  the  edltomhip  of  T.  BoswpU  Bjmt,  F.L.8.,  aniated  by  Mrs.  Laokester.  whose  worii 
OB  '  Wildflowers  worth  Notiee '  is  so  well  appreciated  by  the  public,  we  hare  the  beat  foaratite^ 
that '  SowerbT'e  Eoglish  Botany/  wImo  flnismd,  will  be  exbaaatiTe  of  the  sobject,  and  worthy  of 
the  braaeh  of  sdenoe  it  iUostntes.  .  .  In  turning  over  tbe  oharminf  ly  exeouted  haiid*coloared 
yietea  of  BritUh  plant*  irideb  SBeamber  tbeee  Tolnniea  with  riehaa,  the  readar  eannot  help  bsief 
stnMk  with  the  baaa^  of  auu^  of  the  homblost  floweriog  weeds  we  tread  on  with  oaielass  et^ 
Ovr  fields,  woods,  ana  hilhidti  are  pawed  with  riches  we  all  too  mnoh  aai^esl.  .  .  We  ( 


dwell  upc«  aHV  of  theiedifliMls  gioepsd  in  the  splendid  b<»aq^  of  flowers  presented  in  these 
nagee,  and  It  wiu  be  saOfliant  to  stale  that  the  wofk  Is  pledged  so  eealltn  a  flgnre  of  every  wild 
flower  indigeoons  to  these  ialei." — Tht  Timer,  Not.  3,  1866. 


"  Will  be  the  mntt  comnlf  t«  Flora  of  Gre»t  liritiua  ever  bron^ht  oot.    This  great  woi^  will 

and  theit^pof  oev  MtttefftattK  vMk  ril 


find  a  place  wherever  hritniiicul  ^.  i^nco  is  cultiratfd, 
thttr  faseiaatiBg  asaociations,  held  dear." — Atht»mitm, 

"IfethingseasMssdttebseBly  endeeewesiyef  tteselBMsdflieres.  They  are  dnwnHIS^idae 
— «n  edfantafe  wUeh  every  yoang  amateur  will  feonfoiie  wIm  has  veiaiy  pussUd  over  drawbiflB  In 
whieh  aedandhM  is  aa  big  ae  a  poppy— they  are  anriensd  with  dsBeete  dellneatloas  of  print,  petal, 
anther,  and  any  organ  which  happens  to  be  remarkable  in  its  form— and  not  a  few  platee  are 

altogether  new  A  clear,  bold,  distinctiTe  type  enables  tbe  reader  to  take  in  at  a  glance 

the  arrangement  and  dirisioDS  of  every  page.  And  Mrs.  Lankester  has  a<Morl  to  the  technical 
deacriplion  hy  the  editor  »a  extremely  intereatini;  )>opuUr  sketch,  which  follows  in  smaller  type. 
Tho  F.iiglith,  French,  and  German  popular  names  are  given,  and,  wherever  that  delicate  an<1 
difficult  step  ia  at  all  practicable,  their  dariration  also.  Madical  properties,  snperstitions,  and 
f^ru',,  R  nd  peeUe  tribolse  end  aUwiow  Mlow.  In  short.  Hmm  is  aettlnf  man  left  to  be  dsriied." 

—  Guardian. 

Monthijf  parts,  at  Us.    All  Ih*  part$  an  tept  iti.  prints  to  thai  ttdncriUn  can  coiaai«itc«  at 
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snEnniiF. 

On  the  Alternation  of  Generations. 

ThwdflM  from tli» GtanoK  1qr6«ei«» Boric,  Esq.,  P.B:fl.  Tlum  FbOtM,  Sro.  ff. 

Rev.  W.  S.  SYXOITBS,  F.0.8. 

Old  Eoues  ;  or,  Xotes  for  Young  Naturalists. 

Second  Jidition,  muck  improved  and  enlarged.    Wttk  rtjtrtncet  to  fiW  tmpimi  ^tei- 

"The  plan  pur«ued  hy  Mr.  SyiTn  ru^^  i*?  a  very  simple  one.  Ho  A<lnpt«  tb©  claairTficaticm  of  Pro- 
£eaaor  Owen,  and  carrira  thn  touql;  muiii  ftlist  from  family  to  familv,  kx^Rinnine  with  man  and  eniiag 
with  the  iowi^'^t,  fishes,  mni,  III  !ni  i.'.n  r<riLuiki  he  COM  on.  We  recommcn  ;  i  h  r,'  tr*.  Iht 
vahnM  i*  a««tiy got  op,  aod  ctMerrM  a  sale  amungat  tiia  oiaaa  for  whom  it  ii  ioteadad." — iirtii— ■■ 


A.  NORMAL  TAIi,  f.CLa. 

Petroleum  and  its  Products. 

Ad  Account  of  tlio  Hiiitory,  Origiu,  Composition,  Properties.  Use&  and  Commamal 
Value  of  Petroleum ;  the  Methods  employed  in  W^""**^  ll^  aad  thft  "PmptgUah 
Umi^  ftow,  of  its  produottk   /'otfdvo.iiruKa*.  6d 


&ALFH  XAZE»  FJUQ^ 

Slugs  and  Snails. 

A  tiain  and  Easy  Account  of  the  Land  and  Freah- Water  MoUoakB  of  QsMt  Briftabi: 
oontkittiiig  DenoriptioDB,  Figures,  and  a  fiuuiliar  iooooiit  of  OMk  •p*"*^^  gem. 


JOHlf  TOMLIHflOV. 

Handy  Guide  to  Ben  Bhydding,  Bolton  Abbey,  and  the 

Neighbourhood. 

Dr.  TOTOLEY,  L.fi.C.P  ,  Ediu.,  F.L.S. 

Parturition  without  Pain  or  lioss  of  Consoiouaoess. 

Fimrtk  Edition,  jpott  9w.  doik^  2s.  r>,l. 


£DWA£D  W.  TUSOS,  FJU&S. 

Spinal  Debility  : 

Its  Prerention,  Pathology,  and  Curo,  in  relation  to  CurratureB,  Faraljais,  Kfitk^j 
«nd  various  dalbriultloB. 

Treatment  of  Deformity.  Curvature  of  Spine.  Lateral  Curvatiu-o ;  Treatment. 
Fmio  Podtkm.  Supine  or  Recuml>ent  Position.  Cases  of  Lateral  Curvature.  Pqgtsrisr 
Ciirvature.  Angular  Corvature.  Inounrature  of  the  Spine.  Complio^iiod  Curvnt-^rr. 
Deformity  of  the  Chrat.  Wry  Necflc.  Deformity  of  Superior  Extremity.  Tho  ShoaUicr 
Joint.  Elbow  Joint.  Distortion  and  Contnictirin  of  the  Fiut^rs.  i)t;foniiitv  <  f  the 
Inferior  Extremity.  The  Knee  Joint  The  Aukle  Joint.  Deformity  of  tho  A"*^*^ 
Gliib>foofc.  Contraction  of  the  Toes.  Pair  of  ArtiSdAl  Foofc  to  mako  A  " 
TonMors.  Dmjf  9vob  dotk,  prict  6$,,  JUmtrtUed, 
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Dr.  F.  UNGER.  of  Vienna. 

Ideal  Views  of  the  Primitive  Wozld  in  its  Geological 
and  FalflBontologipal  Phases. 

Edited  by  Samuki.  HiaHLsr,  F.G.S.,  F.C.8.  JRuitntUd  Sf  aw»Jrtw»  PloiomMjUe 

JOHN  ¥I2rC£If  I,  Architaet 

Country  Cottagos. 

A.  Series  of  Designs  for  an  ImproTed  (Jlasfi  of  Dwellings  for  Agrieultaral  Labourers. 
WtthBOUMCOwllMi^Etoraittoni^lK).  Jfe»  JSMiom,fMg^  JUmtnhd,  frim  12a, 


GxaceM  Eidihg. 

AFtekailliuiMlfarBqiiMlriuu;  WOh  lUiutraUom,  I'ioap.&to,  tMh,  price  %t9i. 


la  tho  Hcbnol,  on  the  road,  on  (ho  courf(>,  or  SQMM  euUN^J^  *^'T  Mtllt  t*T1  *rt  ilTsliaiMft t 
and  we  besrtUj  reoommead  it."— JCornH^  Poit. 


E.  WALFOU), 

The  County  Pamilies ; 

or,  Rayal  Manmalof  tlie  TttUdand  Untitled  Arittocrai  tf  of  (he  Tlrm-  Kivrdomj,  i» 
now  ready  in  one  splendid  Tolume.  It  contains  a  complete  Peoria,  Baronetage, 
Knightapo,  and  Dictionary  of  the  Ijindcd  CommonerH  of  Eui?land,  Scotland,  Wales, 
and  Ireland,  and  gives  a  brief  notioe  of  the  Desoent,  Birth,  Marri^^e,  Rdnsatkii^  and 
Appointmanta  of  aaoh  Paraaa,  hia  Beir  Apparent  or  PresumptiTa^  a  Baamnd  ct  di» 
^  Offices  which  he  has  held,  tojj'ether  with  his  Toani  AddlMi  aod ContttaT BaridMMM 
Pric€  £2.  2s.    1,2U0  Payea,  11,0U0  FuMilies. 

"It  posMtMM  Rdrsntfttreii  which  no  other  work  of  the  kind  that  we  know  of  hsi  offrri^d  hitherto 

ContainiDK  all  that  '■<  to  ^  •  "  und  in  otherfl.it  furnishes  information  respc  tiji  fiimilieH  of  lisr  mi  t  ion 
which  are  oot  to  bo  t'oond  in  the  lAtter.  It  wili  proye  to  be  inTalokbla  in  the  hhc^rj  sod  drawiog- 
room.' ' — Sptetator. 

**  To  paadaaa  sash  a  work  in  ^  perfeeHon  which  chsraoteriseB  'Cooaty  FamiUes,*  Moak  hm9 
been  so  alnaafe  Hareolaaa  task.  H  is  •afficirat  for  as  to  nj  Aat  aaaaasay  afaii  ia  the  ariBBlaak 
dataili  appesn  tohaifakaaadMaim  of  Mr.  WstHovd^aadthaamcaacaaafinraadBy^li  tkattt«9 
mtf  MBdily  be  passed  vmt.'^—Wnklg  Kegi$ter. 

By  tJis  tame  AiUhor, pvllishtd  Annnalhj  ;  elegantly  hound,  tctiit.  UUt  etlget,  price  6*. 

Hardwicke's  Crown  Peerage. 

Containing  a  Peerage,  Baronetage,  and  Knifrhtacro,  complete  in  one  volume,  and  criving 
fhe  Birth,  AccoRKion,  and  Marriaire  of  each  Porsonagia,  his  Heir  (apparent  or  pre- 
Bumptiye),  Family  Name,  Politioal  Bias,  and  Patronaiire ;  ns  also  a  brief  Noiico  of 
tha  Offioea  which  he  has  hitherto  held,  his  Town  Address  and  Country  Eeaidences. 

Btf  Ou  game  Author,  jtubHthtd  Armmdltf, 

The  Shilling  Peerage ; 
The  Shilling  Baronetage ; 
The  Shilling  Knightage ;  and 
The  Shilling  House  of  Commons. 
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TBinUB  CiUBX  WJHTflELD,  fJU. 

Seven  Essays  on  TJniTersal  Science. 

Embracing  some  InTestigations  of  tlie  Mosaic  Cosraopfony,  and  the  btterpretatioDs  of 
the  Scriptures,  with  the  object  of  Proving  their  Scientifio  EsMtOMM.  JFV^  It,, 
/landtOHul  If  bound  in  eMk;  or  in  uparaU  JSuays,  li.  eacJi. 


Whist. 

The  Laws  and  Practice  of  Whist.    By  C(f.lrB8.   Ac  played  at  IIm  Londm  CW». 

With  evluv red  FiriMf'.*jy>prf.    iCmn,  cloth,  gilt  ftfm'x,  pHc  2^.  (iff. 

*'  It  i»  ju§t  thf  hooV  that  reriuired.  The  iotrinsic  worth  of  the  book  ii  to  b«  fooiidintkr 
downrigi  -  M  •<  Mr :  '  Li  i  i^  v  i-nntaineft  tlivo«i|boat  ill  pagat^MiA  to  tiM  lorn  of  wfcMtvt 
•t(9ligly*re«omiiMa<l  the  volume," — JFi*tdt 

Pmfcwot  WTTiTiTA¥80ai,  F JLS. 

A  Monograph  of  the  Beccnt  Foraminifeia. 

7  pUtt«t,  Imp,  How  pp.  100,  prir«  £1. Off.  [Bay  Sodelj.] 


Dr.  E0B888  WISSLOW,  D.C.I.  Oum,  1^ 

On  Obscure  Diseases  of  the  Brain  and  Disorders  of 
the  Mind. 

Contexts. 

1.  Introduction.  2.  MocUd  i^enonieiift  of  IntelUgeno*.  3.  Premonitory  bfinploaa 
of  Tnmnity.    4.  OonfoBrions  of  Bfttients  after  recofw'y  from  ItmiritT-,  or  tbo  OondWoo 

of  the  Mind  when  in  a  state  of  Aberration.    H.  Stato  of  tho  Mind  when  roc^ovcringr  fnnr 
an  attack  of  Insanity.    G.  Anomalous  and  Masked  AfTfctiona  of  the  MitiU.    7.  Stafc 
of  Consciousness.    8.  Stage  of  Exaltation.    9.  Stag^e  of  .Mental  Depression.  10. 
of  Aberration.    11.  Impairment  of  Mind.   12.  Morbid  Phenomena  of  Attention.  1^>. 
Morbid  Phenomena  of  Memory.   14.  Aente  l>i«e(we8  of  the  Memory,    l.""!.  Chmui 
Affections  of  the  Mc-morv-.    16.  Perversion  and  Exaltation  of  Memorj- — Memory  of  tbc 
Insane.    17.  Psychology  and  Pathology  of  Memoiy.    18.  Morbid  Phe'uomona  of  Mottea, 
19.  Morbid  Phenomena  of  Speech.   20.  Morbid  PhenomeoH  of  Sensation.   21.  UnMi 
Tlienomena  of  tho  Special  Senses.    22.  Morbid  Phenomena  of  S'ision,  Rearing',  T«*te. 
Touch,  and  Smell.    23.   Morbid  Phenomena  of  Sleep  and  Dreatnintf.     24.  Morbid 
FlMnOfnena  of  Organic  and  Nutritive  Lifo.     25.  General  Principles  of  PatbologT, 
DiagnoM,  Treatment  and  Prophylaxis.    Th  ivi  and  cheap  Hdttion,  phv*  Vk,  M. 


The  late  Dr.  WOLLASTON. 

ThermoD  Pi/Oinano-Brit annica% 

or  the  Boman  Baths.    4io.  Hoih,  i^rice  1*,  Qd. 


J9Sa  WOOD,  FJLCA  Sbk.  (SnaJ 

On  Buptare,-— 

Inguinal,  Crural,  and  ITmbiHcal  ;  tbo  Causes,  Patholoey,  and  Treatment ;  with  a 
deaoription  of  a  New  Method  of  effecting  a  Iladical  Cure,  and  of  an  improred  Tru»» 
Pad.  With  BtiuiMMis  niulntiow  by  Bagg. 

Introduction. 

Part  I.  Ok  Ixouinal  Hernia.— 1.  Anatomy  of  the  Parts.  2.  Causes  sixl 
Patholotry  (jf  Intruinal  Hernia.  3.  Diagnosis  of  Inguinal  Hernia.  -t.  History  of  tli'> 
Radical  Curo  of  Inguinal  Hernia.  5.  Principles  of  tlie  Author's  Operations,  u. 
Operation  by  Thread  and  Comprtss.  7.  Operation  by  Wire,  as  usually  practised  by 
the  Attthor.  8.  VariaHona  of  the  Wire  OpefaUoii.  9.  OperatioQ  by  Reotoogular  Pine. 
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10.  Modus  opcmndi  of  OpenitionR.  11.  CaoMt  of  Faihm  and  BMBgwr.  12.  Sanmwrjr 
of  the  Cases,    lii.  I'scs  ot  Tnisv.    in  Inuniiual  HemiT, 

Part  II.  Fbmoual  ou  Cbural  Ukknia.  —  U.  Aniitomy  of  tho  I'arts.  Ifj.  Causo« 
and  ratbo](>>r>' of  Cmral  Hemia.  1*>.  Diairiiosis  of  Crural  Hornin.  17.  Operations  for 
tho  Radical  Cure.  18.  Badieal  Cure  bj  Truss  Preaaure.  19.  PrdTdDtion  of  ^ig^i^nftl 
wood  Cninl  HarnfA.  20.  TVaatment  of  urcdnelbto  Henia. 

Part  IIT.  Umbilical  Hern  r a. —21,  Causes  and  Patholog^i-.  22.  DiaqTio^ls  of 
Umbiliml  Hernia.  2S.  Treatineat  24,  Authoi's  Operation  for  liadical  Cure  of 
UnbQieal  Hernia.   25.  Treatment  of  I  nibilical  Hemia  hj  Pressure. 

Appendix  of  EHztj  Caaea  of  Operation  for  JEbMiioal  Care  of  Inguinal  Henia.  8«o. 


I. 

Curiosities  of  Civilization. 

Being-  EaiMra  from  the  QHnrterljf  and  EUiAhurgK  /ttiuKt,  StvtHik  £ditiou,  CVotra 
9vo.,  prietit. 

Contents. 

The  London  Commiaeariat  Food  and  ita  AdultoraUona.  Adrertisementa.  Tha 
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